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PROTEIN S ANTIBODIES, METHODS OF MAKING AND USES THEREOF
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application No. 63/020,505,
filed on May 5, 2020 and to U.S. Provisional Patent Application No. 63/169,755 filed April 1,
2021. The contents of each of the preceding applications are incorporated by reference herein in

their entirety.
BACKGROUND

[0002] Protein S (also known as ProS, ProS1) is a vitamin K-dependent plasma protein
involved in the anti-coagulation cascade. The protein is multi-modular, comprising a y-carboxy-
glutamic acid domain (Gla domain), an epidermal growth factor-like domain (EGF domain), a
thrombin-sensitive region (TSR), and a sex hormone binding globulin-like domain (SHBG-like
domain). The protein is found in both a free form and as part of a complex with proteins such as
C4 binding protein (C4BP) and tissue factor pathway inhibitor (TFPI). Among other functions,
in its free form, Protein S is a cofactor in at least two pathways of the anti-coagulation cascade:
(1) Protein S is a cofactor for plasma activated Protein C (APC), involved in the inactivation and
degradation of coagulation factors Factor Va and Factor VIIIa; and (2) Protein S is also a
cofactor for TFPI, also present in plasma, involved in the inactivation of coagulation factors

Factor Xa and Factor VIIa.

[0003] Protein S is a potential therapeutic target for bleeding disorders, thus there is a need for

agents that bind and modulate its activities within the coagulation pathway.
SUMMARY

[0004] Provided here are antibodies that bind Protein S, and methods of making and using
such antibodies. In some embodiments, the Protein S antibodies provided herein are useful for
treating a bleeding disorder, or a condition characterized by reduced or impaired blood

coagulation and/or clotting.

[0005] Accordingly, in one aspect, provided herein are antibodies that bind Protein S, wherein
the antibodies are inhibitors of the cofactor activity of Protein S for activated Protein C (APC),

inhibitors of the cofactor activity of Protein S for tissue factor pathway inhibitor (TFPI), or
1
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inhibitors of the cofactor activity of Protein S for both APC and TFPI (dual inhibitor of cofactor
activity), and wherein the antibody is human, humanized, or chimeric. In some preferred

embodiments, the antibodies provided herein specifically bind Protein S.

[0006] In another aspect, provided herein are antibodies that bind Protein S, wherein the
antibodies are capable of promoting coagulation and/or modulating a component in the

coagulation cascade.

[0007] In another aspect, provided herein are exemplary Protein S antibodies comprising any
one or more of the amino acid sequences of the complementarity determining region (CDR)
sequences provided in Tables 1A, 1B, 1C, 2A, 2B, and 2C. In another aspect, the exemplary
Protein S antibodies comprise any one of the CDR-L1 amino acid sequences of Table 1A; any
one of the CDR-L2 amino acid sequences of Table 1B; any one of the CDR-L3 amino acid
sequences of Table 1C; any one of the CDR-H1 amino acid sequences of Table 2A; any one of
the CDR-H2 amino acid sequences of Table 2B; any one of the CDR-H3 amino acid sequences
of Table 2B. In another aspect, provided herein are exemplary Protein S antibodies comprising
the combinations of variable light chains and variable heavy chains presented in Table 4C. In
another aspect, provided herein are the sequences of different antibodies as presented in Table 6.
In another aspect, provided herein are nucleic acids encoding for any of the Protein S antibodies

provided herein.

[0008] In another aspect, provided herein are pharmaceutical compositions comprising any
one of the Protein S antibodies provided herein, and optionally a pharmaceutically acceptable

excipient.

[0009] Provided herein are methods of using the exemplary Protein S antibodies described
herein. Accordingly, in one aspect, provided herein is an in vitro method of promoting the
coagulation of blood, comprising contacting any one of the Protein S antibodies provided herein

with a blood sample.

[0010] In another aspect, provided herein is a method of promoting the coagulation of blood in
a subject in need thereof, comprising administering to the subject any of the exemplary Protein S
antibodies provided herein, or pharmaceutical compositions provided herein. In exemplary

embodiments, the route of administration is subcutaneous.
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[0011] In another aspect, provided herein is a method of promoting the generation of thrombin
in a subject in need thereof, comprising administering to the subject any of the Protein S

antibodies provided herein, or pharmaceutical compositions provided herein.

[0012] In another aspect, provided herein is a method of treating a condition in a subject in
need thereof, comprising administering to the subject any of the Protein S antibodies provided
herein, or pharmaceutical compositions provided herein, wherein the condition is selected from
the group consisting of: bleeding disorders, platelet disorders, trauma, bleeding resulting from a

surgery or a medical procedure, and combinations thereof.

[0013] In another aspect, provided herein is the use of any one of the Protein S antibodies or
pharmaceutical compositions provided herein, for the treatment of a condition in a subject in
need thereof. The condition may be selected from the group consisting of: bleeding disorders,
platelet disorders, trauma, bleeding resulting from a surgery or a medical procedure, and

combinations thereof.

[0014] In another aspect, any one of the Protein S antibodies or pharmaceutical compositions
provided herein, may be used for the manufacture of a medicament for the treatment of a

condition in a subject in need thereof. The condition may be selected from the group consisting
of: bleeding disorders, platelet disorders, trauma, bleeding resulting from a surgery or a medical

procedure, and combinations thereof.
BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 depicts a schematic diagram of Protein S showing the modular domains of

Protein S.

[0016] FIGS. 2A-2B depict the results of screening assays performed to assess APC and TFPI
cofactor activity, respectively, using control Protein S antibodies. In this and subsequent figures,
ProS = Protein S; mAb = monoclonal antibody; pAb = polyclonal antibody; PRP = platelet rich

plasma.

[0017] FIGS. 3-4 depict peak thrombin levels generated by Protein S monoclonal antibodies,
identified from hybridoma libraries, in the APC cofactor and TFPI cofactor screening assays,

respectively.
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[0018] FIGS. 5-10 depict the prototypic thrombin generation profiles of a dual inhibitor of
APC and TFPI (Antibody 13; FIGS 5, 6), an APC cofactor inhibitor (Antibody 21; FIGS 7, 8),
and a TFPI cofactor inhibitor (Antibody 23; FIGS 9, 10) when using a TFPI cofactor assay and

an APC cofactor assay.

[0019] FIGS. 11A-11H depict the characterization of Antibody 19 and Antibody 7, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0020] FIGS. 12A-12H depict the characterization of Antibody 13 and Antibody 1, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0021] FIGS. 13A-13H depict the characterization of Antibody 14 and Antibody 2, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0022] FIGS. 14A-14H depict the characterization of Antibody 15 and Antibody 3, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0023] FIGS. 15A-15H depict the characterization of Antibody 16 and Antibody 4, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0024] FIGS. 16A-16H depict the characterization of Antibody 20 and Antibody 8, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0025] FIGS. 17A-17H depict the characterization of Antibody 21 and Antibody 9, antibodies

sharing the same human variable region, and are characterized as APC cofactor inhibitors.

[0026] FIGS. 18A-18G depict the characterization of Antibody 23 and Antibody 11,
antibodies sharing the same human variable region, and are characterized as TFPI cofactor

inhibitors.

[0027] FIGS. 19A-19H depict the characterization of Antibody 24 and Antibody 12,

antibodies sharing the same human variable region, and are characterized as dual inhibitors.

[0028] FIGS. 20A-20H depict the characterization of Antibody 18 and Antibody 6, antibodies

sharing the same human variable region, and are characterized as APC cofactor inhibitors.
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[0029] FIGS. 21A-21G depict enhanced thrombin generation when Antibody 15 is added to

various samples of congenital factor deficient plasma containing soluble thrombomodulin.

[0030] FIGS 22A-22B depict the levels of D-dimer, as a marker of coagulation activity,
observed over time in cynomolgus monkeys injected with either 1 mg/kg or 3 mg/kg of

Antibody 1.

[0031] FIGS. 23A-23C depict the level of fibrin deposited onto collagen coated spots in
Factor VIII (FVIII) neutralized blood treated with various Protein S antibodies, showing a
restoration of fibrin deposition activity by the Protein S antibodies in the FVIII neutralized

blood.

[0032] FIGS. 24A-24B depict exemplary dose response curves exhibited by antibodies 19 and
15 in an APC cofactor screening assay. The antibodies exhibit graded inhibition and switch-like

inhibition, respectively, in the assay.
[0033] FIGS. 25A-25B depict the effect of selected Protein S antibodies on fibrin deposition.

[0034] FIGS. 26A-26B depict the effects of Protein S antibodies in an in vitro microfluidic
Hemophilia A bleeding model.

[0035] FIGS. 27A-27F depict the effect of selected Protein S antibodies on enhanced dose-
dependent thrombin generation, wherein the Protein S antibodies were added to plasma obtained

from patients with various types of von Willebrand disease.

[0036] FIGS. 28A-28N depict the results of thrombin generation assays (ex vivo
pharmacodynamic assay) as well as pharmacokinetic assays used to measure free antibody, in
cynomolgus monkeys injected subcutaneously or intravenously with Protein S antibodies. These
figures also depict levels of D-dimer, used as a marker of coagulation activity, observed in the

monkeys.
[0037] FIG. 29 depicts the effect of Antibody 2 on the ability of Protein S to bind TFPL

[0038] FIGS. 30A-30B depict similar dose-titration curves resulting from a full-length

antibody or a Fab fragment of the same antibody in an APC cofactor assay.
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DETAILED DESCRIPTION

[0039] Provided herein are antibodies that bind Protein S, and methods of making and using
such antibodies. In some embodiments, the Protein S antibodies provided herein specifically
bind Protein S. For example, antibodies that bind to Protein S and inhibit its cofactor activity for
TFPI and/or APC, may be useful in the treatment of bleeding disorders and other related diseases

by promoting clot formation

[0040] Where elements are presented in a list format (e.g., in a Markush group), it should be
understood that each possible subgroup of the elements is also disclosed, and that any one or

more elements can be removed from the list or group.

[0041] It should be understood that, unless clearly indicated, in any method described or
disclosed herein that includes more than one act, the order of the acts is not necessarily limited to
the order in which the acts of the method are recited, but the disclosure encompasses exemplary

embodiments in which the order of the acts is so limited.

[0042] The terms used throughout the specification are defined as follows unless otherwise
limited in specific instances. As used in the specification and the claims, the singular forms “a,”
“an,” and “the” include plural referents unless the context clearly dictates otherwise. All
technical and scientific terms, acronyms, and abbreviates used in the specification and claims
have the same meaning as commonly understood by one of ordinary skill in the art to which the
disclosure pertains, unless defined or stated otherwise. All numerical ranges are inclusive of the
values defining the range as well as all integer values in between, unless indicated or defined

otherwise.

[0043] The term “antibody” as used herein throughout is used in the broadest sense and may
include a monoclonal antibody, polyclonal antibody, human antibody, humanized antibody, non-
human antibody, chimeric antibody, a monovalent antibody, an antigen-binding fragment (e.g.,
a Fab fragment, a Fab’2 fragment, an scFv), and other antibody fragments that retain specificity
for and binding of Protein S. In some embodiments, the antibodies are monoclonal antibodies. In
some embodiments, the antibodies are monoclonal antibodies. In some embodiments, the

antibodies are monoclonal human antibodies. In some embodiments, the antibodies are
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monoclonal humanized antibodies. In some embodiments, the antibodies are monoclonal

chimeric antibodies.

[0044] Also provided herein are antibody-drug conjugates, bispecific antibodies, and
multispecific antibodies that exhibit specificity for and binding of Protein S.

[0045] The terms “polynucleotide” and “nucleic acid” are used interchangeably herein, and
refer to a polymeric form of nucleotides of any length, which may be ribonucleotides or
deoxyribonucleotides. The terms include, but are not limited to, single-, double-, or multi-
stranded DNA or RNA, genomic DNA, cDNA, DNA-RNA hybrids, or a polymer comprising
purine and pyrimidine bases or other natural, chemically or biochemically modified, non-natural,
or derivatized nucleotide bases. The terms encompass nucleic acids containing known analogues
of natural nucleotides and having similar binding properties, and are metabolized in a manner

similar to naturally-occurring nucleotides, unless specifically limited or stated otherwise.

[0046] When a nucleic acid or amino acid sequence is said to have a certain percent “sequence
identity” or “identity” or is a certain percent “identical” to another nucleic acid or amino acid
sequence, that percentage of bases or amino acids are the same, and in the same relative position,

when the sequences are aligned, when comparing the two sequences.

[0047] The term “subject,” as used herein refers to any subject for whom treatment or therapy
is provided. The subject may be a mammalian subject. Mammalian subjects include, e. g.,
humans, non-human primates (e.g., cynomolgus monkey), rodents, (e.g., rats, mice), lagomorphs
(e.g., rabbits), ungulates (e.g., cows, sheep, pigs, horses, goats, and the like), etc. In some
embodiments, the subject is a human. In some embodiments, the subject is a non-human
primate, e.g. a cynomolgus monkey. In some embodiments, the subject is a companion animal

(e.g. cats, dogs).

[0048] All publications, patents, and patent applications mentioned in this specification are
herein incorporated by reference to the same extent as if each individual publication, patent, or

patent application was specifically and individually indicated to be incorporated by reference.
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L Antibodies That Bind and Modulate Protein S Activity

A. Protein S Antibodies

[0049] Provided here are antibodies that bind to Protein S, and in some embodiments are
specific for Protein S. The Protein S can be of any species, e.g. any mammalian species. In some
embodiments, the Protein S antibody binds to human Protein S. In some embodiments, the
Protein S antibody binds to the Protein S of non-human primates. In some embodiments, the

non-human primate is cynomolgus monkey.

[0050] The amino acid sequence of human Protein S, targeted by antibodies of the disclosure,

is shown below as SEQ ID. NO: 216.

10
MRVLGGRCGA
60
QGNLERECIE
110
ROSTNAYPDL
160
GEKCEFDINE
210
DVDECSLKPS
260
MCAQLCVNYP
310
YLAEQFAGVV
360
LIALRGGKIE
410
KEAVMDINKP
460
RSWNLMKQGA
510
SSAEGWHVNV
560
LLSVENTVIY
610
QRQLAVILDKA
660

LDEATSKHND

20
LLACLLLVLP
70
ELCNKEEARE
120
RSCVNAIPDQ
170
CKDPSNINGG
220
ICGTAVCKNI
270
GGYTCYCDGK
320
LYLKFRLPEI
370
VOLKNEHTSK
420
GPLFKPENGL
470
SGIKEIIQEK
520
TLNIRPSTGT
570
RIQALSLCSD
620
MKAKVATYLG
670

IRAHSCPSVW

30
VSEANFLSKQ
80
VEFENDPETDY
130
CSPLPCNEDG
180
CSQICDNTPG
230
PGDFECECPE
280
KGFKLAQDQOK
330
SREFSAEFDFR
380
ITTGGDVINN
430
LETKVYFAGF
480
ONKHCLVTVE
530
GVMLALVSGN
580
QQSHLEFRVN
630
GLPDVPFEFSAT

KKTKNS (SEQ ID. NO: 216)

40
QASQVLVRKR
90
FYPKYLVCLR
140
YMSCKDGKAS
190
SYHCSCKNGE
240
GYRYNLKSKS
290
SCEVVSVCLP
340
TYDSEGVILY
390
GLWNMVSVEE
440
PRKVESELIK
490
KGSYYPGSGI
540
NTVPFAVSLV
590
RNNLELSTPL
640
PVNAFYNGCM

50
RANSLLEETK
100
SEFQTGLETAA
150
FTCTCKPGWQ
200
VMLSNKKDCK
250
CEDIDECSEN
300
LNLDTKYELL
350
AESTIDHSAWL
400
LEHSISIKIA
450
PINPRLDGCI
500
AQFHIDYNNV
550
DSTSEKSQDT
600
KIETISHEDL
650
EVNINGVQLD

[0051] In some embodiments, provided herein are Protein S antibodies comprising a binding
affinity (KD) to Protein S of about 0.0005 nM or lower, 0.001 nM or lower, 0.005 nM or lower,

0.01 nM or lower, 0.05 nM or lower, about 0.1 nM or lower, about 0.5 nM or lower, about 1nM
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or lower, about 5 nM or lower, about 10 nM or lower, about 50 nM or lower, about 100 nM or

lower, about 500 nM or lower, or about 1uM or lower.

[0052] The Protein S antibodies provided herein are capable of modulating one or more
activities of Protein S, including, for example, modulating Protein S cofactor activity, as well as
promoting coagulation and altering levels of markers associated with coagulation, and

modulating a component in the coagulation cascade.

[0053] In some embodiments, the Protein S antibodies provided herein are capable of

modulating the Protein S ability to act as a cofactor within pathways of the coagulation cascade.

[0054] Accordingly, in some embodiments, the Protein S antibodies provided herein are useful

for reducing or inhibiting the cofactor activity of Protein S for activated Protein C (“APC”).

[0055] In some embodiments, the Protein S antibodies provided herein are useful for reducing
or inhibiting the cofactor activity of Protein S for tissue factor pathway inhibitor (“TFPI”). TFPI
is an inhibitor of procoagulant activity and is produced as at least two alternatively spliced
isoforms in humans, TFPIa, and TFPIP, which differ in domain structure and mechanism for cell
surface association. TFPIa, but not TFPIP contains Kunitz domain 3, the domain which is believed
to be involved in binding to Protein S. Without being held to any theory or mechanism, it is
believed that the Protein S antibodies of the disclosure inhibit the cofactor activity of Protein S for

at least TFPIa, as it contains Kunitz domain 3.

[0056] In some embodiments, the Protein S antibodies provided herein are useful for reducing
or inhibiting the cofactor activity of Protein S for APC, but show negligible or no effect on
cofactor activity of Protein S for TFPI (such antibodies are referred to interchangeably herein as

“APC cofactor inhibitors”, “APC cofactor specific inhibitors”, or “APC pathway inhibitors”).

[0057] In some embodiments, the Protein S antibodies provided herein are useful for reducing
or inhibiting the cofactor activity of Protein S for TFPI, but show negligible or no effect on
cofactor activity of Protein S for APC (such antibodies are referred to interchangeably herein as

“TFPI cofactor inhibitors”, “TFPI cofactor specific inhibitors”, or “TFPI pathway inhibitors”).

[0058] In some embodiments, the Protein S antibodies provided herein are useful for reducing

or inhibiting the cofactor activity of Protein S for both APC and TFPI (such antibodies are
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referred to herein as “dual inhibitors”). The dual inhibitors of the disclosure may reduce the

activities of APC and TFPI to different degrees.

[0059] In some embodiments, the Protein S antibodies provided herein are capable of causing
a reduction in the activity of APC. For example, APC activity may be reduced by about 10%,
about 20%, about 30%, about 40%, about 50%, about 60%, about 70%, about 80%, about 90%,

or about 100% as compared to in the absence of the Protein S antibodies.

[0060] In some embodiments, the Protein S antibodies provided herein are capable of causing
a reduction in the activity of TFPIL. For example, TFPI activity may be reduced by about 10%,
about 20%, about 30%, about 40%, about 50%, about 60%, about 70%, about 80%, about 90%,

or about 100% as compared to in the absence of the Protein S antibodies.

[0061] In some embodiments, the Protein S antibodies provided herein are capable of causing
a reduction in the activity of both APC and TFPI. For example, APC activity may be reduced by
about 10%, about 20%, about 30%, about 40%, about 50%, about 60%, about 70%, about 80%,
about 90%, or about 100%, and TFPI activity may also be reduced by about 10%, about 20%,
about 30%, about 40%, about 50%, about 60%, about 70%, about 80%, about 90%, or about
100% as compared to in the absence of the Protein S antibodies. The reduction in APC activity

and TFPI activity may be affected to different degrees by the same Protein S antibody.

[0062] In some embodiments, the Protein S antibodies provided herein are APC cofactor
inhibitors, and the capability of the antibody for affecting the cofactor activity of Protein S for
TFPI is negligible. In other embodiments, the Protein S antibodies provided herein are TFPI
cofactor inhibitors, and the capability of the antibody for affecting the cofactor activity of
Protein S for APC is negligible.

[0063] In some embodiments, the Protein S antibodies provided herein are capable of
promoting coagulation and/or modulating a component in the coagulation cascade, e.g., in a
subject in need thereof, or in a sample. In some embodiments, the Protein S antibodies provided
herein are capable of promoting the clotting of blood. In some embodiments, the antibodies are
capable of promoting clotting of blood by reducing the ability of Protein S to act as a cofactor

for APC. For example, clotting of blood may be promoted by reducing APC activity by about

10
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10%, about 20%, about 30%, about 40%, about 50%, about 60%, about 70%, about 80%, about

90%, or about 100%, as compared to in the absence of the Protein S antibodies.

[0064] In some embodiments, the antibodies are capable of promoting clotting of blood by
reducing an ability of Protein S to act as a cofactor for TFPI. For example, clotting of blood may
be promoted by reducing TFPI activity by about 10%, about 20%, about 30%, about 40%, about
50%, about 60%, about 70%, about 80%, about 90%, or about 100%, as compared to in the

absence of the Protein S antibodies.

[0065] In some embodiments, the antibodies are capable of promoting clotting of blood by
reducing an ability of Protein S to act as a cofactor for both APC and TFPI. For example,
clotting of blood may be promoted by reducing both APC activity and TFPI activity by about
10%, about 20%, about 30%, about 40%, about 50%, about 60%, about 70%, about 80%, about

90%, or about 100%, as compared to in the absence of the Protein S antibodies.

[0066] In some embodiments, the Protein S antibodies provided herein are capable of
promoting the generation of a marker associated with coagulation activity, and this can be
exhibited in vitro (e.g. in a sample) and/or in vivo (e.g. upon administration to a subject). Such
markers include, but are not limited to, thrombin, fibrin, D-dimer, clot formation, thrombin-

antithrombin complex, fibrin degradation products, and prothrombin fragment F1.2.

[0067] In some embodiments, the Protein S antibodies provided herein are capable of
promoting thrombin generation (e.g. includes restoring thrombin generation or restoring the
levels of thrombin, e.g., in a subject in need thereof, or in a sample). In some embodiments, the
antibodies are capable of promoting generation of thrombin in a subject in need thereof. In some
embodiments, the generation of thrombin does not exceed a predetermined threshold level. In
some embodiments, the generation of thrombin is partially restored. In some embodiments, the
generation of thrombin does not exceed a predetermined percentage of a maximum thrombin
generation. In some embodiments, the generation of thrombin does not exceed a predetermined
percentage of an area under the curve of the maximum thrombin generation. In some
embodiments, thrombin generation may be increased by about 5-fold to 50-fold, e.g. by about 5-
fold, by about 10-fold, by about 15-fold, by about 20-fold, by about 25-fold, by about 30-fold,
by about 35-fold, by about 40-fold, by about 45-fold, or even by about 50-fold, as compared to

in the absence of the Protein S antibodies. Exemplary antibodies that promote thrombin

11
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generation are described in greater detail below, and include, but are not limited to antibodies
that (a) comprise the light chain variable domain comprising the amino acid sequence of SEQ ID
NO: 71 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 72, (b) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 2, SEQ ID
NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58, (c) comprise
the amino acid sequence of SEQ ID NO: 75 and the heavy chain variable domain comprising the
amino acid sequence of SEQ ID NO: 76, (d) comprise the light and heavy CDR amino acid
sequences of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO:
48, and SEQ ID NO: 60, (e) comprise the amino acid sequence of SEQ ID NO: 69 and the heavy
chain variable domain comprising the amino acid sequence of SEQ ID NO: 70, (f) comprise the
light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 12, SEQ ID NO: 21,
SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57, (g) comprise the amino acid sequence of
SEQ ID NO: 89 and the heavy chain variable domain comprising the amino acid sequence of
SEQ ID NO: 90, and (h) comprise the light and heavy CDR amino acid sequences of SEQ ID
NO: 10, SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO:
67.

[0068] In some embodiments, the Protein S antibodies provided herein can restore or promote
thrombin generation in a subject who is deficient in coagulation factors. In some exemplary
embodiments, the coagulation factor deficiency is congenital. In some exemplary embodiments,
the coagulation factor deficiency is acquired. In some embodiments, the Protein S antibodies
provided herein can promote thrombin generation in a subject who is deficient in Factor VII,
Factor VIII, Factor IX, Factor XI. For example, thrombin generation can be increased by about
5-fold to 50-fold, e.g. by about 5-fold, by about 10-fold, by about 15-fold, by about 20-fold, by
about 25-fold, by about 30-fold, by about 35-fold, by about 40-fold, by about 45-fold, or even by
about 50-fold, as compared to in the absence of the Protein S antibodies, when used to promote

thrombin generation in a sample from a subject with a factor deficiency.

[0069] In some embodiments, the Protein S antibodies provided herein can promote thrombin
generation in a subject who suffers from von Willebrand Disease (vWD) disease. In some
embodiments, the vWD is a subtype selected from: vWD Type 1, vVWD Type 2A, vWD Type
2B, vWD Type 2N, vWD Type 2M, vWD Type 3, and acquired vWD. In some exemplary
embodiments, the vWD is a subtype selected from Type 1, Type 2, or Type 3. For example,

12
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thrombin generation can be increased by about 5-fold to 50-fold, e.g. by about 5-fold, by about
10-fold, by about 15-fold, by about 20-fold, by about 25-fold, by about 30-fold, by about 35-
fold, by about 40-fold, by about 45-fold, or even by about 50-fold, as compared to in the absence
of the Protein S antibodies, when used to promote thrombin generation in a sample from a

subject with vWD disease.

[0070] Exemplary antibodies that may promote thrombin generation in a subject who is
deficient in a coagulation factor (such as Factor VII, Factor VIIL, Factor IX, Factor XI) or who
has von Willebrand disease (such as Type 1, Type 2A, Type 2B, Type 2M, Type 2N or Type 3)
include, but are not limited to antibodies that (a) comprise the light chain variable domain
comprising the amino acid sequence of SEQ ID NO: 71 and the heavy chain variable domain
comprising the amino acid sequence of SEQ ID NO: 72, (b) comprise the light and heavy CDR
amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID NO: 34,
SEQ ID NO: 46, and SEQ ID NO: 58, (¢) comprise the amino acid sequence of SEQ ID NO: 75
and the heavy chain variable domain comprising the amino acid sequence of SEQ ID NO: 76,
(d) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 15,
SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO: 48, and SEQ ID NO: 60, (e) comprise the amino
acid sequence of SEQ ID NO: 69 and the heavy chain variable domain comprising the amino
acid sequence of SEQ ID NO: 70, (f) comprise the light and heavy CDR amino acid sequences
of SEQ ID NO: 1, SEQ ID NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO: 45, and SEQ
ID NO: 57, (g) comprise the amino acid sequence of SEQ ID NO: 89 and the heavy chain
variable domain comprising the amino acid sequence of SEQ ID NO: 90, and (h) comprise the
light and heavy CDR amino acid sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID NO:
31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.

[0071] In some embodiments, the Protein S antibodies provided herein are capable of
promoting fibrin generation, e.g., in a subject in need thereof, or in a sample. In some
embodiments, the Protein S antibodies provided herein are capable of promoting fibrin
deposition e.g., in a sample. In some embodiments, the Protein S antibodies provided herein are
capable of promoting coagulation activity, wherein the coagulation activity is marked by a
promotion of fibrin generation. For example, fibrin generation may be increased by about 5-fold
to 50-fold, e.g. by about 5-fold, by about 10-fold, by about 15-fold, by about 20-fold, by about
25-fold, by about 30-fold, by about 35-fold, by about 40-fold, by about 45-fold, or even by about

13
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50-fold, as compared to in the absence of the Protein S antibodies. as compared to in the absence
of the Protein S antibodies. Exemplary antibodies that may promote fibrin generation include,
but are not limited to antibodies that (a) comprise the light chain variable domain comprising the
amino acid sequence of SEQ ID NO: 71 and the heavy chain variable domain comprising the
amino acid sequence of SEQ ID NO: 72, (b) comprise the light and heavy CDR amino acid
sequences of SEQ ID NO: 2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO:
46, and SEQ ID NO: 58, (c) comprise the amino acid sequence of SEQ ID NO: 75 and the heavy
chain variable domain comprising the amino acid sequence of SEQ ID NO: 76, (d) comprise the
light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24,
SEQ ID NO: 36, SEQ ID NO: 48, and SEQ ID NO: 60, (e) comprise the amino acid sequence of
SEQ ID NO: 69 and the heavy chain variable domain comprising the amino acid sequence of
SEQ ID NO: 70, (f) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 1,
SEQ ID NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57, (g)
comprise the amino acid sequence of SEQ ID NO: 89 and the heavy chain variable domain
comprising the amino acid sequence of SEQ ID NO: 90, and (h) comprise the light and heavy
CDR amino acid sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO:
43, SEQ ID NO: 55, and SEQ ID NO: 67.

[0072] In some embodiments, the Protein S antibodies provided herein are capable of
promoting increasing D-dimer levels, e.g., in a subject in need thereof, or in a sample. In some
embodiments, the Protein S antibodies provided herein are capable of promoting coagulation
activity, wherein the coagulation activity is marked by an increase in D-dimer levels. For
example, D- dimer levels may be increased by about two-fold to about 10,000-fold. Exemplary
antibodies that may promote an increase in D-dimer levels include, but are not limited to
antibodies that (a) comprise the light chain variable domain comprising the amino acid sequence
of SEQ ID NO: 71 and the heavy chain variable domain comprising the amino acid sequence of
SEQ ID NO: 72, (b) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 2,
SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58, (¢c)
comprise the amino acid sequence of SEQ ID NO: 75 and the heavy chain variable domain
comprising the amino acid sequence of SEQ ID NO: 76, (d) comprise the light and heavy CDR
amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24, SEQ ID NO: 36,
SEQ ID NO: 48, and SEQ ID NO: 60, (e) comprise the amino acid sequence of SEQ ID NO: 69
and the heavy chain variable domain comprising the amino acid sequence of SEQ ID NO: 70, (f)
14



WO 2021/226243 PCT/US2021/030900

comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 12,
SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57, (g) comprise the amino
acid sequence of SEQ ID NO: 89 and the heavy chain variable domain comprising the amino
acid sequence of SEQ ID NO: 90, and (h) comprise the light and heavy CDR amino acid
sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO:
55, and SEQ ID NO: 67.

[0073] In some embodiments, the Protein S antibodies provided herein are capable of
promoting coagulation in a sample or in a subject. In some embodiments, the Protein S
antibodies provided herein alter the levels of markers associated with coagulation activity in a
sample or in a subject. For example, in some embodiments, the antibodies are capable of
restoring or promoting thrombin generation in a sample, or in a subject. In some embodiments,
the antibodies are capable of restoring fibrin deposition in a sample, or in a subject. In some
embodiments, the antibodies provided herein are capable of promoting a restoration of fibrin
deposition. In some embodiments, the antibodies provided herein are capable of increasing the
levels of D-dimer in a sample, or in a subject. In some embodiments, the antibodies provided
herein are capable of promoting an increase of D-dimer. In some embodiments, activity of the
antibodies provided herein is dose-dependent. In some embodiments, activity of the antibodies
provided herein is measured in vitro. In some embodiments, activity of the antibodies provided

herein is measured in vivo.

[0074] In some embodiments, the Protein S antibodies provided herein are administered to a

subject, wherein the antibody remains active in the subject for a period of time.

[0075] In some embodiments, the Protein S antibodies provided herein are administered to a
subject, wherein the effect of the antibody is dose-dependent, such antibodies exhibit graded
inhibition. FIG. 24A (Antibody 19) depicts an exemplary dose response curve of thrombin
generation resulting from an antibody exhibiting graded inhibition. Antibodies exhibiting graded
inhibition show concentration-dependent inhibition in vifro, where increasing concentrations of
antibody result in incremental increases in thrombin generation over a wide concentration range.
Exemplary antibodies that exhibit such graded inhibition include, but are not limited to,
antibodies that comprise (a) the CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 12,
SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57;o0r (b) the CDR amino
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acid sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID
NO: 55, SEQ ID NO: 67.

[0076] In such embodiments, the graded inhibition can allow for increasing the dose of
administration of the Protein S antibodies to a subject for added efficacy, or decreasing the dose
to prevent excess thrombin generation, and/or potential thromboembolic complications, for

example. Effectively, the dose can be adjusted to achieve the desired level of inhibition.

[0077] In some embodiments, the Protein S antibodies provided herein exhibit switch-like
inhibition, wherein inhibition can be switched on or off. FIG. 24B (Antibody 15) depicts an
exemplary dose response curve resulting from an antibody exhibiting switch-like inhibition.
Antibodies exhibiting switch-like inhibition show abrupt concentration-dependent increases in
thrombin generation in vitro, where upon reaching a concentration capable of promoting
thrombin generation, achieves maximal thrombin generated within a narrow concentration range.
Exemplary antibodies that exhibit such graded inhibition include, but are not limited to,
antibodies that comprise (a) the CDR amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 13,
SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58; or (b) the CDR amino
acid sequences of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID
NO: 48, and SEQ ID NO: 60.

[0078] In some embodiments, the Protein S antibodies provided herein are antibody
fragments. In some embodiments, the antibody fragments are antigen-binding fragments (Fab),
variable fragments (Fv) containing VH and VL, single chain variable fragments (scFv)
containing VH and VL linked together in one chain, or other antibody variable region fragments,
such as Fab’, F(ab)2, F(ab’)2, dsFv diabody, Fc, and Fd polypeptide fragments. The antibody

fragments contain a Fc domain.

[0079] In some embodiments, the Protein S antibodies provided herein are monoclonal
antibodies (mAbs). In some embodiments, the Protein S antibodies provided herein are human
antibodies. In some embodiments, the Protein S antibodies provided herein are monoclonal
human antibodies. In some embodiments, the Protein S antibodies provided herein are
humanized antibodies. In some embodiments, the Protein S antibodies provided herein are

monoclonal humanized antibodies. In some embodiments, the Protein S antibodies provided
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herein are chimeric antibodies. In some embodiments, the Protein S antibodies provided herein

are monoclonal chimeric antibodies.

[0080] In some embodiments, the Protein S antibodies provided herein are full-length
antibodies.
[0081] In some embodiments, the Protein S antibodies provided herein contain an Fc domain

(either are full-length or for example, a single chain antibody linked to a Fc domain).

[0082] In some embodiments, the constant region (herein referred to also as a Fc domain, a Fc
sequence or simply as a Fc) of a Protein S antibody is a human Fc domain. In some
embodiments, the Fc domain of a full-length Protein S antibody is human IgG1, human IgG2,
human IgG3, or human IgG4. In some embodiments, the Fc domain of a full-length Protein S
antibody is that of a rat. In some embodiments, the Fc domain of a full-length Protein S antibody
is rat IgG1 or rat IgG2b. In some embodiments, the Fc domain of a full-length Protein S

antibody is that of a non-human primate, e.g. it is a cynomolgus monkey Fc domain.

[0083] In some embodiments, the Protein S antibodies provided herein are chimeric and
comprise a variable region from one species, and a constant region from another species, e.g.
comprise a human variable region and a rat constant region. In some embodiments, the rat
constant region is rat IgG1 or [gG2b. In some embodiments, the antibodies comprise a human
variable region and a human constant region. In exemplary embodiments, the human constant

region is human IgG1, or human IgG4.

[0084] In some embodiments, the Protein S antibody contains an Fc domain, and the Fc domain
of the antibody is a human IgGl Fc. Exemplary, but non-limiting, human IgGl Fc domain

sequences are provided as SEQ ID NOS: 217.

6l

121
181
241
301

ASTKGPSVEP
GLYSLSSVVT
PSVFLFPPKP
STYRVVSVLT
LTKNQVSLTC
QQGNVFSCSV

LAPSSKSTSG
VPSSSLGTQT
KDTLMISRTP
VLHQDWLNGK
LVKGEYPSDI
MHEALHNHYT

GTAALGCLVK
YICNVNHKPS
EVTCVVVDVS
EYKCKVSNKA
AVEWESNGQP
QKSLSLSPGK

DYFPEPVTVS
NTKVDKKVEP
HEDPEVKEFNW
LPAPIEKTIS
ENNYKTTPPV

(SEQ ID NO:

17

WNSGALTSGV HTFPAVLQSS
KSCDKTHTCP PCPAPELLGG
YVDGVEVHNA KTKPREEQYN
KAKGQPREPQ VYTLPPSRDE
LDSDGSFFLY SKLTVDKSRW
217)
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[0085] In some embodiments, the Protein S antibody contains an Fc domain, and the Fc domain
of the antibody is a human IgG4 Fc. An exemplary human IgG4 heavy chain Fc domain sequence
is provided as SEQ ID NO: 218.

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTEFPAVLOSSGLYSLSSVVTVPSSSLG
TKTYTCNVDHKPSNTKVDKRVESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTL
PPSQEEMTKNQVSLTCLVKGEYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFEFLYSRLTVDKSRWQEGNVESCSVM
HEALHNHYTQKSLSLSLGK (SEQ ID NO: 218)

[0086] The EU numbering scheme is one of many available antibody numbering schemes based
on the residue numbers assigned to a canonical antibody sequence. Accordingly, a skilled artisan
would understand that reference to a particular residue using the EU numbering scheme may or
may not be exactly the residue in one of the antibodies of the disclosure. For example, if a Protein
S antibody of the disclosure comprises a V215A substitution in the Fc, wherein the position
number of the amino acid residue is of the EU numbering scheme, the residue may not be the
actual residue 215 in that particular Protein S antibody. It may be actual residue number 213, or
214, or 215, or 216. Accordingly a skilled artisan will understand how to correspond the recited
residue using the EU numbering scheme, to the actual residue in a Protein S antibody of the
disclosure. The EU numbering system for antibodies is known in the art and is described, for

example, at imgt.org/IMGTScientificChart/Numbering/Hu IGHGnber html.

[0087] In some embodiments, the Fc domain of a Protein S antibody is an IgG1 or IgG4
human Fc¢ domain, and Fc variants comprise at least one amino acid substitution at a position
selected from the group consisting of: 215, 221, 222, 228, 234, 235, 236, 239, 240, 241, 243,
244,245,247, 250, 252, 254, 256, 262, 263, 264, 265, 266, 267, 268, 269, 270, 292, 296, 297,
298,299, 300, 305, 313, 324, 325, 326, 327, 328, 329, 330, 332, 333, 334, 345, 396, 428, 430,
433, 434, and 440, wherein the position numbers of the amino acid residues are of the EU

numbering scheme.

[0088] In some embodiments, the Fc domain of a Protein S antibody is a human IgG1, and
substitutions are introduced to reduce effector function, including N297A, N297Q, N297G,
L235E, L.234A, and L235A, wherein the position numbers of the amino acid residues are of the
EU numbering scheme. In some embodiments, the Fc domain of a full-length Protein S

antibody is human IgG4, and substitutions are introduced to reduce effector function, including
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L235E, and F234A/L.235A, wherein the position numbers of the amino acid residues are of the
EU numbering scheme. In some embodiments, the Fc domain of a full-length Protein S antibody
is human IgG2, and substitutions are introduced to reduce effector function, including
H268Q/V309L/A3308/P331S and V234A/G237A/P238S/H268A/V309L/A330S/P3318S,

wherein the position numbers of the amino acid residues are of the EU numbering scheme.

[0089] In some embodiments, the Fc domain of a Protein S antibody is a human IgG1, and
substitutions are introduced to increase effector function, including G236A/S239D,/I1332E,
K326W/E333S, S267E/H268F/S324T, and E345R/E430G/S440Y, wherein the position numbers

of the amino acid residues are of the EU numbering scheme.

[0090] In some embodiments, the Fc domain of a Protein S antibody is an IgG4 human Fc
domain, and the antibody is prone to the dynamic process of Fab-arm exchange. Accordingly, in
some embodiments the IgG4 Fc domain comprises a S228P substitution, resulting in the
reduction of this process, wherein the position number of the amino acid residues are of the EU

numbering scheme.

[0091] In other embodiments, the Fc domain of a Protein S antibody is altered to increase its
serum half-life. Such alterations include substitutions of a human IgG1 (e.g. SEQ ID NO: 217)
such as T250Q/M428L, M252Y/S254T/T256E, M428L/N434S, S267E/L328F, N325S/L328F,
and H433K/N434F, wherein the position number of the amino acid residues are of the EU

numbering scheme.

[0092] In other embodiments, the Fc domain of a Protein S antibody is altered to increase its
serum half-life. Such alterations include substitutions of a human IgG4 (e.g. SEQ ID NO: 218)
such as T250Q/M428L, M252Y/S254T/T256E, M428L/N434S, S267E/L328F, N325S/L328F,
and H433K/N434F, wherein the position number of the amino acid residues are of the EU

numbering scheme.

[0093] In some embodiments, the Fc domain of a Protein S antibody is an IgG1 human Fc
domain, and substitutions are introduced enhance effector function, including
F2431L/R292P/Y300L/V305I/P396L, S239D/1332E, S298 A/E333A/K334A,
L234Y/L235Q/G236W/S239M/H268D/D270E/S298A, D270E/K326D/A330M/K334E, wherein

the position number of the amino acid residues are of the EU numbering scheme.
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[0094] Provided herein are exemplary CDR sequences of the Protein S antibodies disclosed

herein.

[0095] Exemplary CDR sequences presented in Tables 1A-1C and 2A-2C below. As referred
below, a light chain variable (VL) domain CDRI1 region is referred to as CDR-L1; a VL. CDR2
region is referred to as CDR-L2; a VL. CDR3 region is referred to as CDR-L3; a heavy chain
variable (VH) domain CDR1 region is referred to as CDR-H1; a VH CDR2 region is referred to

as CDR-H2; and a VH CDR3 region is referred to as CDR-H3.

Table 1A: Exemplary Protein S Antibody CDR-L1 Sequences

KLGDKY (SEQ ID NO: 1)

SLRNYY (SEQ ID NO: 2)

SSDVGGYEF (SEQ ID NO: 3)

QSVSIY (SEQ ID NO: 4)

QRINSN (SEQ ID NO: 5)

QSLLHSNGYNY (SEQ ID NO: 6)

TGAVTASNY (SEQ ID NO: 9)

QSVTSN (SEQ ID NO: 10)

QSLVHSDGNTY (SEQ ID NO: 11)

QGINNY (SEQ ID NO: 117)

QSISTF (SEQ ID NO: 127)

QSVGSSY (SEQ ID NO: 136)

QNIHMW (SEQ ID NO: 141)

QSISSY (SEQ ID NO: 174)

NIGGKS (SEQ ID NO: 184)

KLGDKY (SEQ ID NO: 194)
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KLGDKY (SEQ ID NO: 204)

Table 1B: Exemplary Protein S Antibody CDR-L2 Sequences

QDT (SEQ ID NO: 12)

GKN (SEQ ID NO: 13)

DVS (SEQ ID NO: 14)

QNS (SEQ ID NO: 15)

DAS (SEQ ID NO: 16)

GAS (SEQ ID NO: 17)

LGS (SEQ ID NO: 18)

STN (SEQ ID NO: 19)

KIS (SEQ ID NO: 20)

AAS (SEQ ID NO: 118)

ATS (SEQ ID NO: 128)

KTS (SEQ ID NO: 142)

AAS (SEQ ID NO: 175)

DDS (SEQ ID NO: 185)

QDS (SEQ ID NO: 195)

QDN (SEQ ID NO: 205)

Table 1C: Exemplary Protein S Antibody CDR-L3 Sequences

QAWDSNTVV (SEQ ID NO: 21)

NSRDSSGNHVYV (SEQ ID NO: 22)

SSYTRSSTVYV (SEQ ID NO: 23)
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QAWDSSTWYV (SEQ ID NO: 24)

QQRSNWPLT (SEQ ID NO: 25)

QQYDNWPLT (SEQ ID NO: 26)

MQALQTFT (SEQ ID NO: 27)

ALWYSDHFV (SEQ ID NO: 30)

QQYNNWPT (SEQ ID NO: 31)

MQATQFPHLT (SEQ ID NO: 32)

QQYNSYPRT (SEQ ID NO: 119)

QQYNSYPIT (SEQ ID NO: 123)

QQSYSTPRT (SEQ ID NO: 129)

QQYGSSPYT (SEQ ID NO: 137)

LQGQSYPFT (SEQ ID NO: 143)

QQSYSSLT (SEQ ID NO: 176)

QVWEITSDHPA (SEQ ID NO: 186)

QAWDSSTVG (SEQ ID NO: 196)

QAWDSSTAYV (SEQ ID NO: 206)

Table 2A: Exemplary Protein S Antibody CDR-H1 Sequences

GGSISSSSYY (SEQ ID NO: 33)

GGTFSSYS (SEQ ID NO: 34)

GGSITSDGYH (SEQ ID NO: 35)

GFTFDDYA (SEQ ID NO: 36)

GFTFSTYG (SEQ ID NO: 37)

GYSISSGYY (SEQ ID NO: 38)

GDTFSNHA (SEQ ID NO: 39)
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GHTFTGYY (SEQ ID NO: 42)

GGSISSTNW (SEQ ID NO: 43)

GGSISNYY (SEQ ID NO: 44)

GGSITNSNYY (SEQ ID NO: 120)

GFTFSSYN (SEQ ID NO: 124)

GGSISGNY (SEQ ID NO: 130)

GDSVSNNNAA (SEQ ID NO: 138)

GYTFTNHW (SEQ ID NO: 144)

GISFSNAW (SEQ ID NO: 179)

GFTFSSYS (SEQ ID NO: 189)

GYTFTNYY (SEQ ID NO: 199)

GYTFTSYY (SEQ ID NO: 209)

Table 2B: Exemplary Protein S Antibody CDR-H2 Sequences

IYYSGNT (SEQ ID NO: 45)

IPIFGTT (SEQ ID NO: 46)

IYYTGNT (SEQ ID NO: 47)

ITWNSGNI (SEQ ID NO: 48)

IYYDGINK (SEQ ID NO: 49)

IYYSGST (SEQ ID NO: 50)

YIPIFGTT (SEQ ID NO: 51)

INPNSGDT (SEQ ID NO: 54)

IYQTGST (SEQ ID NO: 55)

IYYIGIT (SEQ ID NO: 56)

VYYSGTT (SEQ ID NO: 121)
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ISSSSSYI (SEQ ID NO: 125)

TYYRSKWYN (SEQ ID NO: 139)

IYPGGGYT (SEQ ID NO: 145)

IKANPDGGTT (SEQ ID NO: 180)

ISSSTRTI (SEQ ID NO: 190)

ITPSGGTT (SEQ ID NO: 200)

TSPSGRST (SEQ ID NO: 210

Table 2C: Exemplary Protein S Antibody CDR-H3 Sequences

ARCSGYGYSSGRSYFDY (SEQ ID NO: 57)

EGGRVGADFDY (SEQ ID NO: 58)

ARRLSTGPYFDY (SEQ ID NO: 59)

AKGRAVSDTFDI (SEQ ID NO: 60)

AESDLDY (SEQ ID NO: 61)

ATTYSDIVTGYYNDAFDI (SEQ ID NO: 62)

ARGGLAGSHYKNYYYDGMDYV (SEQ ID NO: 63)

ARDSQILWFGELGY (SEQ ID NO: 66)

ARRFGELDY (SEQ ID NO: 67)

AALSGDHAFDI (SEQ ID NO: 68)

VRESESYYYYGSDV (SEQ ID NO: 122)

ARDEEWELLTGFDY (SEQ ID NO: 126)

ARDLDYFTWGAYSDWYEFDL (SEQ ID NO: 131)

ARGSSWYRFFDY (SEQ ID NO: 140)

SRFGDQNWAWFAY (SEQ ID NO: 146)

TTELDILLWFTSFDY (SEQ ID NO: 181)
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ARERSAFDY (SEQ ID NO: 191)

ARAGVQLDRRGWEFDP (SEQ ID NO: 201)

ARGGVTIHLERRGYFDY (SEQ ID NO: 211)

[0096] In some embodiments, the Protein S antibodies provided herein include any one or
more of the amino acid sequences of the CDR sequences provided in Tables 1A, 1B, 1C, 2A,

2B, and 2C.

[0097] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies

comprise:
(a) any one of the CDR-L1 amino acid sequences of Table 1A,
(b) any one of the CDR-L2 amino acid sequences of Table 1B;
(c) any one of the CDR-L3 amino acid sequences of Table 1C;
(d) any one of the CDR-H1 amino acid sequences of Table 2A,;
(e) any one of the CDR-H2 amino acid sequences of Table 2B; and
® any one of the CDR-H3 amino acid sequences of Table 2C.

[0098] In some embodiments, provided herein are Protein S antibodies, wherein the light chain

variable domain of the antibodies comprises:

(a) a CDR-L1 comprising the amino acid sequence of any one of SEQ ID NOs: 1-6,
9-11, 117, 127, 136, 141, 174, 184, 194, and 204;

(b) a CDR-L2 comprising the amino acid sequence of any one of SEQ ID NOs: 12-
20, 118, 128, 142, 175, 185, 195, and 205; and

(c) a CDR-L3 comprising the amino acid sequence of any one of SEQ ID NOs: 21-
27,30-32, 119, 123, 129, 137, 143, 176, 186, 196, and 206.
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[0099] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:

(a) a CDR-HI1 comprising the amino acid sequence of any one of SEQ ID NOs: 33-
39, 42-44, 120, 124, 130, 138, 144, 179, 189, 199, and 209;

(b) a CDR-H2 comprising the amino acid sequence of any one of SEQ ID NOs: 45-
51, 54-56, 121, 125, 139, 145, 180, 190, 200, and 210;

(c) a CDR-H3 comprising the amino acid sequence of any one of SEQ ID NOs: 57-
63, 66-68, 122, 126, 131, 140, 146, 181, 191, 201, and 211.

[0100] In some embodiments, provided herein are Protein S antibodies, wherein the light chain

variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 1;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 12; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 21.

[0101] In some embodiments, provided herein are Protein S antibodies, wherein the light chain

variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 2;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 13; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 22.

[0102] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 3;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 14; and

(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 23.
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[0103] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 1;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 15; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 24.

[0104] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 4;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 25.

[0105] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 5;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 17; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 26.

[0106] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 6;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 18; and
() a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 27.
[0107] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
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(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 9;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 19; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 30.

[0108] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 10;
(b)  a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 31.

[0109] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 11;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 20; and
() a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 32.

[0110] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 117;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 118; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 119.

[0111] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 117;

(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 118; and
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(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 123.

(@)

[0112] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 127,
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 128; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 129.

[0113] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 136;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 17; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 137.

[0114] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 141;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 142; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 143.

[0115] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 174;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 175; and

(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 176.
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[0116] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 184;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 185; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 186.

[0117] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 194;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 195; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 196.

[0118] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 204;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 205; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 206.

[0119] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 33;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 45; and
() a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 57.
[0120] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
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(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 34;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 46; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 58.

[0121] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 35;
(b)  a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 47; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 59.

[0122] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 36;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 48; and
() a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 60.

[0123] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 37;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 49; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 61.

[0124] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 38;

(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 50; and
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(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 62.

[0125] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 39;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 51; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 63.

[0126] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 42;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 54; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 66.

[0127] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 43;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 55; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 67.

[0128] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 44;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 56; and

(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 68.
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[0129] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 120;
(b)  a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 121; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 122.

[0130] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 124;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 125; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 126.

[0131] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 130;
(b)  a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 50; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 131.

[0132] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 138;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 139; and
() a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 140.
[0133] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
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(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 144;
(b)  a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 145; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 146.

[0134] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 179;
(b)  a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 180; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 181.

[0135] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 189;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 190; and
() a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 191.

[0136] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 199;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 200; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 201.

[0137] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 209;

(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 210; and
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(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 211.

[0138] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 33;
(b)  a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 45; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 57.

[0139] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 34;
(b)  a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 46; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 58.

[0140] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 35;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 47; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 59.

[0141] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
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Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 36;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 48; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 60.

[0142] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 37;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 49; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 61.

[0143] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 38;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 50; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 62.

[0144] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:

(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 39;
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(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 51; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 63.

[0145] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 42;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 54; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 66.

[0146] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises any one or more of the sequences provided in
Tables 1A, 1B, and 1C, and wherein the heavy chain variable domain of the antibodies

comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 43;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 55; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 67.

[0147] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 44;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 56; and

(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 68.
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[0148] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 120;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 121; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 122.

[0149] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 124;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 125; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 126.

[0150] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 130;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 50; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 131.

[0151] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:

38



WO 2021/226243 PCT/US2021/030900

(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 138;
(b)  a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 139; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 140.

[0152] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 144;
(b)  a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 145; and
(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 146.

In some embodiments, provided herein are Protein S antibodies, wherein the light chain variable
domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from Table 1B, and a
CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the antibodies

comprises:
(d) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 179;
(e) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 180; and
) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 181.

[0153] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI1 comprising the amino acid sequence of SEQ ID NO: 189;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 190; and

(¢) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 191.
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[0154] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 199;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 200; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 201.

[0155] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprises a CDR-L1 from Table 1A, a CDR-L2 from
Table 1B, and a CDR-L3 from Table 1C, and wherein the heavy chain variable domain of the

antibodies comprises:
(a) a CDR-HI comprising the amino acid sequence of SEQ ID NO: 209;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 210; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 211.

[0156] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 1;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 12; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 21.

[0157] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
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(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 2;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 13; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 22.

[0158] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 3;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 14; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 23.

[0159] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 1;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 15; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 24.

[0160] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 4;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and

(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 25.
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[0161] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 5;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 17; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 26.

[0162] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 6;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 18; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 27.

[0163] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comp comprises rise:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 9;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 19; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 30.

[0164] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
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(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 10;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 31.

[0165] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 11;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 20; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 32.

[0166] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 117,
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 118; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 119.

[0167] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 117,
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 118; and

(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 123.
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[0168] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 127;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 128; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 129.

[0169] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 136;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 17; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 137.

[0170] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 141;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 142; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 143.

[0171] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
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(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 174;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 175; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 176.

[0172] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 184;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 185; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 186.

[0173] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 194;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 195; and
(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 196.

[0174] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprises a CDR-H1 from Table 2A, a CDR-H2 from
Table 2B, and a CDR-H3 from Table 2C, and wherein the light chain variable domain of the

antibodies comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 204,
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 205; and

(¢) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 206.
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[0175] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 12, SEQ ID NO: 21,
SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57.

[0176] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 13, SEQ ID NO: 22,
SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58.

[0177] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 3, SEQ ID NO: 14, SEQ ID NO: 23,
SEQ ID NO: 35, SEQ ID NO: 47, and SEQ ID NO: 59.

[0178] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24,
SEQ ID NO: 36, SEQ ID NO: 48, and SEQ ID NO: 60.

[0179] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 4, SEQ ID NO: 16, SEQ ID NO: 25,
SEQ ID NO: 37, SEQ ID NO: 49, and SEQ ID NO: 61.

[0180] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 5, SEQ ID NO: 17, SEQ ID NO: 26,
SEQ ID NO: 38, SEQ ID NO: 50, and SEQ ID NO: 62.

[0181] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 6, SEQ ID NO: 18, SEQ ID NO: 27,
SEQ ID NO: 39, SEQ ID NO: 51, and SEQ ID NO: 63.

[0182] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 9, SEQ ID NO: 19, SEQ ID NO: 30,
SEQ ID NO: 42, SEQ ID NO: 54, and SEQ ID NO: 66.

[0183] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID NO: 31,
SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.
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[0184] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 11, SEQ ID NO: 20, SEQ ID NO: 32,
SEQ ID NO: 44, SEQ ID NO: 56, and SEQ ID NO: 68.

[0185] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 117, SEQ ID NO: 118, SEQ ID NO:
119, SEQ ID NO: 120, SEQ ID NO: 121, and SEQ ID NO: 122.

[0186] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 117, SEQ ID NO: 118, SEQ ID NO:
123, SEQ ID NO: 124, SEQ ID NO: 125, and SEQ ID NO: 126.

[0187] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID NO:
129, SEQ ID NO: 130, SEQ ID NO: 50, and SEQ ID NO: 131.

[0188] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 136, SEQ ID NO: 17, SEQ ID NO:
137, SEQ ID NO: 138, SEQ ID NO: 139, and SEQ ID NO: 140.

[0189] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO:
143, SEQ ID NO: 144, SEQ ID NO: 145, and SEQ ID NO: 146.

[0190] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO:
176, SEQ ID NO: 179, SEQ ID NO: 180, and SEQ ID NO: 181.

[0191] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO:
186, SEQ ID NO: 189, SEQ ID NO: 190, and SEQ ID NO: 191.

[0192] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO:
196, SEQ ID NO: 199, SEQ ID NO: 200, and SEQ ID NO: 201.
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[0193] In some embodiments, provided herein are Protein S antibodies, wherein the antibodies
comprise the CDR amino acid sequences of SEQ ID NO: 204, SEQ ID NO: 205, SEQ ID NO:
206, SEQ ID NO: 209, SEQ ID NO: 210, and SEQ ID NO: 211.

Exemplary Protein S Antibodies — Kappa and Lambda Light Chains

[0194] Provided herein are amino acid sequences for the kappa and lambda light chain
constant regions of exemplary Protein S antibodies of the disclosure. Any of the Protein S
antibodies provided herein (provided in the preceding section) may have a kappa light chain
constant region or a lambda light chain constant region. The sequences of the kappa and lambda

light chain constant regions are provided in Table 3.

Table 3

Kappa light RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK
chain sequence | VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHK
VYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 214)

Lambda light GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAW
chain sequence | KADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHR
SYSCQVTHEGSTVEKTVAPTECS (SEQ ID NO: 215)

[0195] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 214 comprises CDRs having the amino acid sequences as set forth in SEQ ID NO:
2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58.

[0196] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 215 comprises CDRs having the amino acid sequences as set forth in SEQ ID NO:
2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58.

[0197] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 214 comprises CDRs having the amino acid sequences as set forth in SEQ ID NO:
10, SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.
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[0198] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 215 comprises CDRs having the amino acid sequences as set forth in SEQ ID NO:
10, SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.

[0199] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 214 comprises CDRs having the amino acid sequences as set forth in SEQ ID NO:
174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 179, SEQ ID NO: 180, and SEQ ID NO:
181.

[0200] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 215 comprises CDRs having the amino acid sequences as set forth in SEQ ID NO:
174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 179, SEQ ID NO: 180, and SEQ ID NO:
181.

[0201] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 214 comprises the variable heavy and variable light chains having the amino acid
sequences as set forth in SEQ ID NO: 71 and SEQ ID NO: 72.

[0202] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 215 comprises the variable heavy and variable light chains having the amino acid
sequences as set forth in SEQ ID NO: 71 and SEQ ID NO: 72.

[0203] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 214 comprises the variable heavy and variable light chains having the amino acid
sequences as set forth in SEQ ID NO: 89 and SEQ ID NO: 90.

[0204] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 215 comprises the variable heavy and variable light chains having the amino acid
sequences as set forth in SEQ ID NO: 89 and SEQ ID NO: 90.

[0205] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 214 comprises the variable heavy and variable light chains having the amino acid
sequences as set forth in SEQ ID NO: 177 and SEQ ID NO: 182.
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[0206] In exemplary embodiments, the Protein S antibody having the light chain sequence of
SEQ ID NO: 215 comprises the variable heavy and variable light chains having the amino acid
sequences as set forth in SEQ ID NO: 177 and SEQ ID NO: 182.

Exemplary Protein S Antibodies — Variable Region Sequences

[0207] Provided herein are amino acid sequences for the variable domains of exemplary
Protein S antibodies of the disclosure. The exemplary variable light chain amino acid sequences
and exemplary variable heavy chain amino acid sequences are presented in Tables 4A and 4B

below. Table 4C presents exemplary combinations of variable heavy and variable light chains.

[0208] Accordingly, in some embodiments, the Protein S antibodies of the disclosure comprise
the variable chain amino acid sequence of any one of the combinations provided in Table 4C. In
some embodiments, provided herein are Protein S antibodies, wherein the antibodies comprise a
variable light chain comprising the amino acid sequence selected from SEQ ID NO: 69, 71, 73,
75,777,779, 81,87, 89, 91, 148, 150, 152, 156 158, 177, 187, 197, and 207. In some
embodiments, provided herein are Protein S antibodies, wherein the antibodies comprise a
variable heavy chain comprising the amino acid sequence selected from SEQ ID NO: 70, 72, 74,
76, 78, 80, 82, 88, 90, 92, 149, 151, 153, 157 159, 182, 192, 202, and 212.

Table 4A: Exemplary Variable Light Chain Amino Acid Sequences of Protein S
Monoclonal Antibodies

SYELTQPPSVSVSPGQTASITCSGDKLGDKYACWYQQKPGQSPVLVIYQDTKR
PSGIPERFSGSNSGNTATLTISGTQAMDEADYYCQAWDSNTVVFGGGTKLTV
L (SEQ ID NO: 69)

SSDLTQGPAVSVALGQTVRITCQGDSLRNYYASWYQQKPGQAPVPVIYGKND
RPSGIPDRFSGSISGNTASLTITGAQAEDEAHYYCNSRDSSGNHVVFGGGTKLT
VL (SEQ ID NO: 71)

QSALTQPASVSGSPGQSITISCTGTSSDVGGYEFVSWYQHHPGKAPKLMIYDV
SSRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTRSSTVVFGGGARL
TVL (SEQ ID NO: 73)

SYELNQPPSVSVSPGQTASITCSGDKLGDKYASWYQQKPGQSPVVAIYQNSK
RPSGIPERFSASNSGNTATLTISGTQALDEADYYCQAWDSSTWVFGGGTKLTV
L (SEQ ID NO: 75)
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Table 4A: Exemplary Variable Light Chain Amino Acid Sequences of Protein S
Monoclonal Antibodies

EIVLTQSPATLSLSPGERATLSCRASQSVSIYLAWYQQKPGQAPRLLIYDASNR
ATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWPLTFGPGTKVDIK
(SEQ ID NO: 77)

EIVMTQSPATLSVSPGERATLSCRASQRINSNLAWYQQKPGQAPRLLIYGAST
RATGIPARFSGSGSGTEFTLTISSLQSEDFAAYYCQQYDNWPLTFGGGTKVEIK
(SEQ ID NO: 79)

DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDW YLQKPGQSPQLLIY
LGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTFTFGPGT
KVDIK (SEQ ID NO: 81)

QAVVTQESALTTSPGETVTLTCRSSTGAVTASNYANWYVQEKPDHLFTGLIGST
NNRAPGVPARFSGSLIGDKAALTITGAQTEDEAIYFCALWYSDHFVFGGGTKL
TVL (SEQ ID NO: 87)

EIVMTQSPATLSVSPGERATLSCRASQSVTSNLAWYQQKPGQAPRLLIYDAST
RATGIPARFSGSGSGTEFTLTISSLQSEDFAIYYCQQYNNWPTFGQGTRLEIK
(SEQ ID NO: 89)

DIVMTQTPLSSPVTLGQPASISCRSSQSLVHSDGNTYLSWLQQRPGQPPRLLIY
KISNRFSGVPDRFSGSGAGTDFTLKISRVEAEDVGVYYCMQATQFPHLTFGGG
TKVEIK (SEQ ID NO: 91)

DIQMTQSPSSLSASVGDRVTITCRASQGINNYLAWFQQKPGKAPKSLIYAASS
LQSGVPSKFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSYPRTFGQGTKVEIK
(SEQ ID NO: 148)

DIQMTQSPSSLSASVGDRVTITCRASQGINNYLAWFQQKPGKAPKSLIYAASN
LQSGVPLKFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSYPITFGQGTRLEIK
(SEQ ID NO: 150)

DIQMTQSPSSLSASVGDRVTITCRASQSISTFLNWY QQKPGKAPKLLIYATSSL
RSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPRTFGQGTQVEIK
(SEQ ID NO: 152)

EIVLTQSPGTLSLSPGERATLSCRASQSVGSSYLAWYQQKPGQAPRLLISGASG
RATGIPDRFSGSGSGTDFTLTISRLEPEDFTVY YCQQYGSSPYTFGQGTKLEIK
(SEQ ID NO: 156)

DIQMNQSPSSLSASLGDTITITCRASQNIHMWL SWYQQKPGNIPKLLIFKTSNL
HTGVPSRFSGSGSGTDFTLTISSLQPEDIATYYCLQGQSYPFTFGGGTKLEIK
(SEQ ID NO: 158)
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Table 4A: Exemplary Variable Light Chain Amino Acid Sequences of Protein S
Monoclonal Antibodies

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSSLTFGQGTRLEIK
(SEQ ID NO: 177)

SYVLTQPPSVSVAPGQTARITCGGDNIGGKSVHWYQQKPGQAPVMVVYDDS
DRPSGIPERFAGSNSGNTATLAISRVEAGDEADYYCQVWEITSDHPAFGGGTR
LTVL (SEQ ID NO: 187)

SYELTQPPSVSVSPGQTASITCSGDKLGDKY VFWYQQKPGQSPVLVIYQDSKR
PSGIPERFSGSNSGNTATLTISGTQTMDEADYYCQAWDSSTVGFGGGTKLAVL
(SEQ ID NO: 197)

SYELTQPPSVSVSPGQTASITCSGDKLGDKYAFWYQQKPGQSPVLVIYQDNKR
PSGIPERFSGSNSGNTATLTISGTQAVDEADYYCQAWDSSTAVFGGGTKLTVL
(SEQ ID NO: 207)

Table 4B: Exemplary Variable Heavy Chain Amino Acid Sequences of Protein S
Monoclonal Antibodies

QLQLQESGPGLVKPSETLSLTCTVSGGSISSSSYYWGWIRQPPGKGLEWIGNIY
YSGNTYYNPSLKSRVTISVDTSKNQFSLKLSSMTAADTAVYYCARCSGYGYS
SGRSYFDYWGQETLVTVSS (SEQ ID NO: 70)

QVQLVQSGAEVKKPGSSVKVSCKVSGGTFSSYSISWVRQAPGQGLEWMGGII
PIFGTTNYAQKFQGRVTITADESTSTAYMDLSSLKSEDTAMYYCEGGRVGAD
FDYWGQGTLVTVSS (SEQ ID NO: 72)

QVQLQESGPGLVKPSQTLSLTCTVSGGSITSDGYHW SWIRQYPGKGLDWIGYI
YYTGNTYYNPSLKSRVTISVGTSQNQFSLKLISVTAADTAVYYCARRLSTGPY
FDYWGQGTLVTVSS (SEQ ID NO: 74)

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHW VRQAPGKGLEWVSGI
TWNSGNIGYADSVKGRFTISRDNAKNSLYLHMNSLRIEDTAFYYCAKGRAVS
DTFDIWGQGTMVTVSS (SEQ ID NO: 76)

QVQLVESGGGVVQPGRSLRLSCAASGFTFSTYGFHWVRQPPGKGLEWVAVIY
YDGINKYYADSVKGRFTISRDNSKNTLFLOMNSLRAEDTAVYYCAESDLDY
WGQGTLVTVSS (SEQ ID NO: 78)

QVQLQESGPGLVKPSETLSLTCAVSGYSISSGYYWGWIRQPPGKGLDWIGSIY
YSGSTYYNPSLKSRVTISVDTSKNQISLKLSSVTAADTAVYYCATTYSDIVTGY
YNDAFDIWGQGTMVTYVSS (SEQ ID NO: 80)
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Table 4B: Exemplary Variable Heavy Chain Amino Acid Sequences of Protein S
Monoclonal Antibodies

QVQLVQSGAEVKKPGSSVKVSCKASGDTFSNHAINWVRQAPGQGLEWMGG
YIPIFGTTNSAQKFRGRVTITADKSTNTAYMALSSLRSEDTAVYYCARGGLAG
SHYKNYYYDGMDVWGQGTTVTVSS (SEQ ID NO: 82)

QVQLVQSGAEVKKPGASVKVSCKSSGHTFTGY YMHWVRQAPGQGLEWMG
WINPNSGDTNYAQKFQGRVTMTRDTSISTAYMEMSRLRSDDTAVYYCARDS
QILWFGELGYWGQGTLVTVSS (SEQ ID NO: 88)

QVQLQESGPGLVKPSETLSLTCGVSGGSISSTNWW SWVRQPPGKGLEWIGELY
QTGSTDYDPSLKSRVTISIDKSKNQFSLKLYSVTAADTAVYYCARRFGELDY
WGQGTLVTVSS (SEQ ID NO: 90)

QVQLQESGPGLVKPSETLSLTCTVSGGSISNYYWNWIRQPPGKGLEWIGYIYY
IGITDYNPSLKSRVTISVDTSKNQFSLKVTSVTAADTAVYYCAALSGDHAFDI
WGQGTLVTVSS (SEQ ID NO: 92)

QLQLQESGPGLVKPSETLSLTCTVSGGSITNSNYYWGWIRQPPGKGLEWIGSV
YYSGTTYYNPSLKSRVTISVDPSKNQFSLKLSSVTAADTAVYYCVRESESYYY
YGSDVWGQGTTVTVSS (SEQ ID NO: 149)

EVQLVESGGGLVKPGGSLRLSCAASGFTFSSYNMNW VRQAPGRGLDWYVSSIS
SSSSYIYYADSVKGRFTISRDNAKNSLYLQMNTLRAEDTAVYYCARDEEWEL
LTGFDYWGQGTLVTVSS (SEQ ID NO: 151)

QVQLQESGPGLVKPSETLSLTCTVSGGSISGNYW SWIRQPPGKGLEWIGYIYY
SGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDLDYFTWG
AYSDWYFDLWGRGTLVTVSS (SEQ ID NO: 153)

QVQLQQSGPGLVKPSQTLSLTCAISGDSVSNNNAAWNWIRQSPSRGLEWLGG
TYYRSKWYNDYAVSVKSRIIINPVTSKNQFSLQLNSVTPEDTAVYYCARGSS
WYRFFDYWGQGTLVTVSS (SEQ ID NO: 157)

QVQLQQSGTELVRPGTSVKMSCKAAGYTFTNHWIGW VKQRPGHGLEWIGDI
YPGGGYTNYNEKFKGKASLTADTSSTTAYMQLSSLTSEDSAIYYCSRFGDQN
WAWFAYWGQGTLVTVSA (SEQ ID NO: 159)

EVQLVESGGGLVKPGGSLRLSCAASGISFSNAWMSWVRQAPGKGLEWVGRI
KANPDGGTTDYAAPVKGRFTISRDDSKNTLYLQMNSLKTEDTAVYYCTTELD
ILLWFTSFDYWGQGTLVTVSS (SEQ ID NO: 182)

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEW VAYIS
SSTRTIFYADSVKGRFTISRDNAKNSLYLQMNSLRDEDTAFYYCARERSAFDY
WGQGTLVTVSS (SEQ ID NO: 192)
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Table 4B: Exemplary Variable Heavy Chain Amino Acid Sequences of Protein S
Monoclonal Antibodies

QVQLVQSGSEVKKPGASVKVSCKASGYTFTNY YIHWVRQAPGQGLEWMGII
TPSGGTTSYAQKFQGRVTMTRDTSTNTVYMGLSSLRSEDTAMYYCARAGVQ
LDRRGWFDPWGQGTLVTVSS (SEQ ID NO: 202)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYYIHWVRQAPGQGLEWMGV
TSPSGRSTSFAQKFQGRVTMTRDTSTSAVYMDLDSLRSEDTAVYYCARGGVT
IHLERRGYFDYWGQGTLVIVSS (SEQ ID NO: 212)

Table 4C: Exemplary Variable Light Chain and Variable Heavy Chain Amino
Acid Sequence Combinations of Protein S Monoclonal Antibodies
Combination Variable Light Chain Amino | Variable Heavy Chain Amino
Number Acid Sequence Acid Sequence

Combination 1 | SEQ ID NO: 69 SEQ ID NO: 70

Combination 2 | SEQ ID NO: 71 SEQ ID NO: 72

Combination 3 | SEQ ID NO: 73 SEQ ID NO: 74

Combination 4 | SEQ ID NO: 75 SEQ ID NO: 76

Combination 5 | SEQ ID NO: 77 SEQ ID NO: 78

Combination 6 | SEQ ID NO: 79 SEQ ID NO: 80

Combination 7 | SEQ ID NO: 81 SEQ ID NO: 82

Combination 10 | SEQ ID NO: 87 SEQ ID NO: 88

Combination 11 | SEQ ID NO: 89 SEQ ID NO: 90

Combination 12 | SEQ ID NO: 91 SEQ ID NO: 92

Combination 13 | SEQ ID NO: 148 SEQ ID NO: 149

Combination 14 | SEQ ID NO: 150 SEQ ID NO: 151

Combination 15 | SEQ ID NO: 152 SEQ ID NO: 153

Combination 17 | SEQ ID NO: 156 SEQ ID NO: 157

Combination 18 | SEQ ID NO: 158 SEQ ID NO: 159
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Table 4C: Exemplary Variable Light Chain and Variable Heavy Chain Amino
Acid Sequence Combinations of Protein S Monoclonal Antibodies
Combination 19 | SEQ ID NO: 177 SEQ ID NO: 182
Combination 20 | SEQ ID NO: 187 SEQ ID NO: 192
Combination 21 | SEQ ID NO: 197 SEQ ID NO: 202
Combination 22 | SEQ ID NO: 207 SEQ ID NO: 212

[0209] In some embodiments, the heavy and light chain variable domains of the Protein S
antibodies provided herein include the amino acid sequence of any one of the numbered

combinations presented in Table 4C.

[0210] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 69 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0211] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 70, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0212] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 69 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 70, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
acid sequences of SEQ ID NO: 1, SEQ ID NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID
NO: 45, and SEQ ID NO: 57.
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[0213] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 71 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0214] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 72, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0215] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 71 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 72, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
acid sequences of SEQ ID NO: 2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID
NO: 46, and SEQ ID NO: 58.

[0216] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 73 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0217] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 74, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0218] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 73 or

an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
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90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 74, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
acid sequences of SEQ ID NO: 3, SEQ ID NO: 14, SEQ ID NO: 23, SEQ ID NO: 35, SEQ ID
NO: 47, and SEQ ID NO: 59.

[0219] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 75 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0220] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 76, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0221] In some embodiments, provided herein are Protein S antibodies, wherein the light chain
variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 75 or an
amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 76, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
acid sequences of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID
NO: 48, and SEQ ID NO: 60.

[0222] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 77 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.
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[0223] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 78, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0224] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 77 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 78, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
acid sequences of SEQ ID NO: 4, SEQ ID NO: 16, SEQ ID NO: 25, SEQ ID NO: 37, SEQ ID
NO: 49, and SEQ ID NO: 61.

[0225] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 79 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0226] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 80, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0227] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 79 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 80, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence

identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
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acid sequences of SEQ ID NO: 5, SEQ ID NO: 17, SEQ ID NO: 26, SEQ ID NO: 38, SEQ ID
NO: 50, and SEQ ID NO: 62.

[0228] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 81 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0229] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 82, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0230] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 81 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 82, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
acid sequences of SEQ ID NO: 6, SEQ ID NO: 18, SEQ ID NO: 27, SEQ ID NO: 39, SEQ ID
NO: 51, and SEQ ID NO: 63.

[0231] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 87 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0232] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 88, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.
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[0233] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 87 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 88, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
acid sequences of SEQ ID NO: 9, SEQ ID NO: 19, SEQ ID NO: 30, SEQ ID NO: 42, SEQ ID
NO: 54, and SEQ ID NO: 66.

[0234] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 89 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0235] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 90, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0236] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 89 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 90, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
acid sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID
NO: 55, and SEQ ID NO: 67.

[0237] In some embodiments, provided herein are Protein S antibodies, wherein the light

chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 91 or
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an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0238] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 92, or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0239] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 91 or
an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or
wherein the heavy chain variable domain of the antibody comprises the amino acid sequence of
SEQ ID NO: 92, or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR amino
acid sequences of SEQ ID NO: 11, SEQ ID NO: 20, SEQ ID NO: 32, SEQ ID NO: 44, SEQ ID
NO: 56, and SEQ ID NO: 68.

[0240] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 148
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0241] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 149,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0242] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 148
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;

and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
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sequence of SEQ ID NO: 149, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR
amino acid sequences of SEQ ID NO: 117, SEQ ID NO: 118, SEQ ID NO: 119, SEQ ID NO:
120, SEQ ID NO: 121, and SEQ ID NO: 122.

[0243] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 150
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0244] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 151,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0245] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 150
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 151, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR
amino acid sequences of SEQ ID NO: 117, SEQ ID NO: 118, SEQ ID NO: 123, SEQ ID NO:
124, SEQ ID NO: 125, and SEQ ID NO: 126.

[0246] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 152
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0247] In some embodiments, provided herein are Protein S antibodies, wherein the heavy

chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 153,
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or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0248] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 152
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 153, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%., 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR
amino acid sequences of SEQ ID NO: 127, SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO:
130, SEQ ID NO: 50, and SEQ ID NO: 131.

[0249] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 156
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0250] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 157,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0251] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 156
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 157, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR
amino acid sequences of SEQ ID NO: 136, SEQ ID NO: 17, SEQ ID NO: 137, SEQ ID NO:
138, SEQ ID NO: 139, and SEQ ID NO: 140.
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[0252] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 158
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0253] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 159,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0254] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 158
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 159, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR
amino acid sequences of SEQ ID NO: 141, SEQ ID NO: 142, SEQ ID NO: 143, SEQ ID NO:
144, SEQ ID NO: 145, and SEQ ID NO: 146.

[0255] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 177
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0256] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 182,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0257] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 177

or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
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89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 182, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%., 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR
amino acid sequences of SEQ ID NO: 174, SEQ ID NO: 175, SEQ ID NO: 176, SEQ ID NO:
179, SEQ ID NO: 180, and SEQ ID NO: 181.

[0258] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 187
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0259] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 192,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0260] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 187
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 192, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
sequence identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR
amino acid sequences of SEQ ID NO: 184, SEQ ID NO: 185, SEQ ID NO: 186, SEQ ID NO:
189, SEQ ID NO: 190, and SEQ ID NO: 191.

[0261] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 197,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.
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[0262] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 202,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0263] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 197
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 202, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%. 89%. 90%, 91%, 92%, 93%. 94%. 95%, 96%., 97%, 98%, or 99%
sequence identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR
amino acid sequences of SEQ ID NO: 194, SEQ ID NO: 195, SEQ ID NO: 196, SEQ ID NO:
199, SEQ ID NO: 200, and SEQ ID NO: 201.

[0264] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 207,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0265] In some embodiments, provided herein are Protein S antibodies, wherein the heavy
chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO: 212,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0266] In some embodiments, provided herein are Protein S antibodies, wherein the light
chain variable domain of the antibodies comprise the amino acid sequence of SEQ ID NO: 207,
or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 212, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto. In such embodiments, the Protein S antibodies may comprise the CDR
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amino acid sequences of SEQ ID NO: 204, SEQ ID NO: 205, SEQ ID NO: 206, SEQ ID NO:
209, SEQ ID NO: 210, and SEQ ID NO: 211.

[0267] As noted above, Protein S comprises four domains: the y-carboxy-glutamic acid
domain (Gla-domain), the thrombin-sensitive region (TSR), the epidermal growth factor-like
domain (EGF domain), and the sex hormone binding globulin-like domain (SHBG domain).
FIG. 1 depicts the schematic diagram of Protein S showing these modular domains of Protein S.
The TSR is within the heavy chain of Protein S. The heavy chain of Protein S represents amino
acids 42-296 of Protein S, the TSR represents amino acids 88-116, the signal peptide represents

amino acids 1-24 and the propeptide represents amino acids 25-41.

[0268] In some embodiments, the Protein S antibodies provided herein bind to the Gla domain
of Protein S. In some embodiments, the Protein S antibodies provided herein bind to the Gla
domain and inhibit the cofactor activity of Protein S for both APC and TFPI. Exemplary
antibodies that bind to the Gla domain and inhibit the cofactor activity of Protein S for both APC
and TFPI may comprise the light chain variable domain comprising the amino acid sequence of
SEQ ID NO: 77 and the heavy chain variable domain comprising the amino acid sequence of
SEQ ID NO: 78; or such antibodies may comprise the light and heavy CDR amino acid
sequences of SEQ ID NO: 4, SEQ ID NO: 16, SEQ ID NO: 25, SEQ ID NO: 37, SEQ ID NO:
49, and SEQ ID NO: 61.

[0269] In some embodiments, the Protein S antibodies provided herein bind to EGF domain of
Protein S. In some embodiments, the Protein S antibodies provided herein bind to the SHBG-
like domain of Protein S. In some embodiments, the Protein S antibodies provided herein bind to
the C-terminal region of Protein S. In some embodiments, the Protein S antibodies provided
herein bind the C-terminal region of Protein S, and inhibit the cofactor activity of Protein S for

TFPL

[0270] In some embodiments, the Protein S antibodies provided herein bind to Protein S
fragments. The Protein S fragments are referred to herein as the Protein S heavy chain when they
are expressed recombinantly in a cell line, such as HEK293 cells, for example. The Protein S
heavy chain comprises amino acids 42-296. In some embodiments, the Protein S antibodies
provided herein bind the Protein S heavy chain. Exemplary antibodies that bind to the Protein S

heavy chain may comprise the light chain variable domain comprising the amino acid sequence
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of SEQ ID NO: 69 and the heavy chain variable domain comprising the amino acid sequence of
SEQ ID NO: 70, or may comprise the light and heavy CDR amino acid sequences of SEQ ID
NO: 1, SEQ ID NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO:
57. As another example, antibodies that bind to the Protein S heavy chain may comprise the light
chain variable domain comprising the amino acid sequence of SEQ ID NO: 79 and the heavy
chain variable domain comprising the amino acid sequence of SEQ ID NO: 80, or may comprise
the light and heavy CDR amino acid sequences of SEQ ID NO: 5, SEQ ID NO: 17, SEQ ID NO:
26, SEQ ID NO: 38, SEQ ID NO: 50, and SEQ ID NO: 62.

[0271] In some embodiments, the Protein S antibodies provided herein bind to the Protein S
heavy chain comprising the TSR. In some embodiments, the Protein S antibodies provided

herein bind to the Protein S heavy chain not comprising the TSR.

[0272] In some embodiments, the Protein S antibodies provided herein bind to the TSR of
Protein S. In some embodiments, the Protein S antibodies provided herein do not bind to the
TSR. In some embodiments, the Protein S antibodies provided herein bind to the heavy chain of
Protein S, but do not bind the TSR region of the heavy chain. In some embodiments, the Protein
S antibodies provided are dual inhibitors of APC and TFPI, and bind to the TSR of Protein S. In
some embodiments, the Protein S antibodies provided are dual inhibitors of APC and TFPIL, and
do not bind to the TSR of Protein S. In some embodiments, the Protein S antibodies provided are
inhibitors of APC, and do not bind to the TSR of Protein S. In some embodiments, the Protein S
antibodies provided are inhibitors of TFPI, and do not bind to the TSR of Protein S.

[0273] Exemplary antibodies that bind to the TSR and are dual inhibitors of APC and TFPI
may comprise the light chain variable domain comprising the amino acid sequence of SEQ ID
NO: 89 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 90, or may comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 10,
SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67. As
another example, antibodies that bind to the TSR and are dual inhibitors of APC and TFPI may
comprise the light chain variable domain comprising the amino acid sequence of SEQ ID NO:
75 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID NO: 76,
or may comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO:
15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO: 48, and SEQ ID NO: 60.
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[0274] In some embodiments, the Protein S antibodies provided herein do not bind to the TSR
of Protein S, and cause a dual inhibition of the activity of APC and TFPI. In some embodiments,
the Protein S antibodies provided herein do not bind to the TSR of Protein S, and cause an
inhibition of the activity of APC. In some embodiments, the Protein S antibodies provided

herein do not bind to the TSR of Protein S, and cause an inhibition of the activity of TFPIL

[0275] Exemplary antibodies that do not bind to the TSR and are dual inhibitors of APC and
TFPI may comprise the light chain variable domain comprising the amino acid sequence of SEQ
ID NO: 73 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 74, or may comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 3,
SEQ ID NO: 14, SEQ ID NO: 23, SEQ ID NO: 35, SEQ ID NO: 47, and SEQ ID NO: 59.

[0276] In some embodiments, the Protein S antibodies provided herein bind to a linear epitope
of Protein S. Exemplary antibodies that bind to a linear epitope of Protein S may comprise the
light chain variable domain comprising the amino acid sequence of SEQ ID NO: 77 and the
heavy chain variable domain comprising the amino acid sequence of SEQ ID NO: 78, or may
comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 4, SEQ ID NO: 16,
SEQ ID NO: 25, SEQ ID NO: 37, SEQ ID NO: 49, and SEQ ID NO: 61.

[0277] In some embodiments, the Protein S antibodies provided herein bind to a
conformational epitope, i.e., an epitope that is non-linear. Exemplary antibodies that bind to a
non-linear epitope and inhibit the cofactor activity of Protein S for APC may comprise the light
chain variable domain comprising the amino acid sequence of SEQ ID NO: 91 and the heavy
chain variable domain comprising the amino acid sequence of SEQ ID NO: 92, or may comprise
the light and heavy CDR amino acid sequences of SEQ ID NO: 11, SEQ ID NO: 20, SEQ ID
NO: 32, SEQ ID NO: 44, SEQ ID NO: 56, and SEQ ID NO: 68. Exemplary antibodies that bind
to a non-linear epitope and inhibit the cofactor activity of Protein S for APC and TFPI may
comprise the light chain variable domain comprising the amino acid sequence of SEQ ID NO:
89 and the heavy chain variable domain comprising the amino acid sequence of 90, or may
comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 10, SEQ ID NO: 16,
SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.

[0278] As discussed above, Protein S can be found in a free form, or in a complexed form.

Protein S can form a complex with at least TFPI, or with C4b-binding protein (C4BP). In some
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embodiments, the Protein S antibodies provided herein are capable of binding to Protein S in a
free form, but not when in complexed form. In some embodiments, the Protein S antibodies
provided herein are capable of binding to Protein S when Protein S is complexed, but not in free
form. In some embodiments, the Protein S antibodies provided herein are capable of binding to
Protein S that is either in free or complexed form. In some embodiments, the Protein S
antibodies provided herein bind to a complexed Protein S, wherein the Protein S is bound to
TFPI. In some embodiments, the Protein S antibodies provided herein bind to a complexed

Protein S, wherein the Protein S is bound to C4BP.

[0279] In some embodiments, the Protein S antibodies provided herein bind Protein S, and the
binding affinity of the antibodies to Protein S is calcium-dependent. In some embodiments, the
Protein S antibodies provided herein bind Protein S, and the binding affinity of the antibodies to
Protein S is not calcium-dependent. In some embodiments, the Protein S antibodies provided
herein are dual inhibitors of APC and TFPI, and the binding affinity of the antibodies to Protein
S is calcium-dependent. In some embodiments, the Protein S antibodies provided herein are dual
inhibitors of APC and TFPIL, and the binding affinity of the antibodies to Protein S is calcium-
independent. In some embodiments, the Protein S antibodies provided herein are inhibitors of
APC, and the binding affinity of the antibodies to Protein S is calcium-dependent. In some
embodiments, the Protein S antibodies provided herein are inhibitors of APC, and the binding
affinity of the antibodies to Protein S is calcium-independent. In some embodiments, the Protein
S antibodies provided herein are inhibitors of TFPI, and the binding affinity of the antibodies to
Protein S is calcium-independent. In some embodiments, the Protein S antibodies provided
herein are inhibitors of TFPI, and the binding affinity of the antibodies to Protein S is calcium-

dependent.

[0280] Exemplary antibodies that are dual inhibitors of the Protein S cofactor activity of APC
and TFPI, wherein the binding affinity of the antibodies to Protein S is calcium-independent,
may comprise the light chain variable domain comprising the amino acid sequence of SEQ ID
NO: 71 and the heavy chain variable domain comprising the amino acid sequence of 72, or may
comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 13,
SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58.

[0281] Exemplary antibodies that are inhibitors of the Protein S cofactor activity of TFPI,

wherein the wherein the binding affinity of the antibodies to Protein S is calcium-independent,
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may comprise the light chain variable domain comprising the amino acid sequence of SEQ ID
NO: 87 and the heavy chain variable domain comprising the amino acid sequence of 88, or may
comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 9, SEQ ID NO: 19,
SEQ ID NO: 30, SEQ ID NO: 42, SEQ ID NO: 54, and SEQ ID NO: 66.

[0282] Exemplary antibodies that are inhibitors of the Protein S cofactor activity of APC,
wherein the wherein the binding affinity of the antibodies to Protein S is calcium-dependent,
may comprise the light chain variable domain comprising the amino acid sequence of SEQ ID
NO: 91 and the heavy chain variable domain comprising the amino acid sequence of 92, or may
comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 11, SEQ ID NO: 20,
SEQ ID NO: 32, SEQ ID NO: 44, SEQ ID NO: 56, and SEQ ID NO: 68.

[0283] Exemplary antibodies that are dual inhibitors of the Protein S cofactor activity of APC
and TFPI, wherein the wherein the binding affinity of the antibodies to Protein S is calcium-
dependent, may comprise the light chain variable domain comprising the amino acid sequence of
SEQ ID NO: 89 and the heavy chain variable domain comprising the amino acid sequence of 90,
or may comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 10, SEQ ID
NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.

B. Generation of Protein S Antibodies

[0284] Production of the Protein S antibodies provided herein may be by use of any method
known to those of ordinary skill in the art. In some embodiments, the antibodies are produced by
hybridomas. In some embodiments, the antibodies are encoded by a nucleic acid and are

expressed, purified, and isolated.

[0285] Accordingly, provided herein are nucleic acids encoding any of the antibodies
disclosed herein, vectors comprising any of the nucleic acids encoding such antibodies, and host
cells comprising such vectors. Also provided herein are exemplary nucleic acid sequences
encoding for the variable heavy chains and variable light chains of the Protein S antibodies

disclosed herein.

[0286] Tables SA and 5B provide exemplary variable light chain nucleic acid sequences and
exemplary variable heavy chain nucleic acid sequences. Exemplary combinations of nucleic acid
sequences encoding for the variable heavy and light chain domains of the Protein S antibodies
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disclosed herein are presented in Table SC. The exemplary amino acid sequences of Tables 4A-

4C correspond to the nucleic acid sequences of Tables SA-5C. The exemplary combinations of

Table 5C correspond to the numbered combinations presented in Table 4C.

[0287] The person of ordinary skill in the art will appreciate that, because of redundancy in the

triplet code, multiple nucleic acids may encode the same amino acid sequence. Thus, nucleic

acid sequences that are not identical to those set forth in the tables below may still encode the

Protein S antibodies of the disclosure.

Table SA: Exemplary Variable Light Chain Nucleic Acid Sequences of Anti-
Protein S Monoclonal Antibodies

TCCTATGAGCTGACTCAGCCACCCTCAGTGTCCGTGTCCCCAGGACAGACA
GCCAGCATCACCTGCTCTGGAGATAAATTGGGGGATAAATATGCTTGCTG
GTATCAGCAGAAGCCAGGCCAGTCCCCTGTACTGGTCATCTATCAAGATA
CTAAGCGGCCCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGGA
ACACAGCCACTCTGACCATCAGCGGGACCCAGGCTATGGATGAGGCTGAC
TATTACTGTCAGGCGTGGGACAGCAACACTGTGGTCTTCGGCGGAGGGAC
CAAGCTGACCGTCCTA (SEQ ID NO: 93)

TCCTCTGACCTGACTCAGGGCCCTGCTGTGTCTGTGGCCCTGGGACAGACA
GTCAGGATCACATGCCAAGGAGACAGCCTCAGAAACTATTATGCAAGCTG
GTACCAGCAGAAGCCAGGACAGGCCCCTGTACCTGTCATCTATGGTAAAA
ACGACCGGCCCTCAGGGATCCCAGACCGATTCTCTGGCTCCATCTCAGGA
AACACAGCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTCA
CTATTACTGTAACTCCCGGGACAGCAGTGGTAACCATGTGGTATTCGGCG
GAGGGACCAAGCTGACCGTCCTG (SEQ ID NO: 95)

CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCG
ATCACCATCTCCTGCACTGGAACCAGCAGTGACGTTGGTGGTTATGAATTT
GTCTCCTGGTACCAACATCACCCAGGCAAAGCCCCCAAACTCATGATTTAT
GATGTCAGTAGTCGGCCCTCAGGGGTTTCTAATCGCTTCTCTGGCTCCAAG
TCTGGCAACACGGCCTCCCTGACCATCTCTGGGCTCCAGGCTGAGGACGA
GGCTGATTATTACTGCAGCTCATATACGCGCAGCAGCACTGTGGTGTTCGG
CGGCGGGGCCAGGCTGACCGTCCTA (SEQ ID NO: 97)

TCCTATGAGCTGAATCAGCCACCCTCAGTGTCCGTGTCCCCAGGACAGAC
AGCCAGCATCACCTGCTCTGGAGATAAATTGGGGGATAAATATGCTTCCT
GGTATCAGCAGAAGCCAGGCCAGTCCCCTGTGGTGGCCATCTATCAAAAT
AGCAAGCGGCCCTCAGGGATCCCTGAGCGATTCTCTGCCTCCAACTCTGG
GAACACAGCCACTCTGACCATCAGCGGGACCCAGGCTTTGGATGAGGCTG
ACTATTACTGTCAGGCGTGGGACAGCAGCACTTGGGTGTTCGGCGGAGGG
ACCAAGCTGACCGTCCTA (SEQ ID NO: 99)
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Table SA: Exemplary Variable Light Chain Nucleic Acid Sequences of Anti-
Protein S Monoclonal Antibodies

GAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAA
AGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGTATCTACTTAGCC
TGGTACCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGC
ATCCAACAGGGCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTG
GGACAGACTTCACTCTCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCA
GTTTATTACTGTCAGCAGCGTAGCAACTGGCCCCTCACTTTCGGCCCTGGG
ACCAAAGTGGATATCAAA (SEQ ID NO: 101)

GAAATAGTGATGACGCAGTCTCCAGCCACCCTGTCTGTGTCTCCAGGGGA
AAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGGATTAACAGCAACTTAG
CCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGT
GCATCCACCAGGGCCACTGGTATCCCCGCCAGGTTCAGTGGCAGTGGGTC
TGGGACAGAGTTCACTCTCACCATCAGCAGCCTGCAGTCTGAAGATTTTGC
AGCTTATTACTGTCAGCAGTATGATAACTGGCCGCTCACTTTCGGCGGAGG
GACCAAGGTGGAGATCAAA (SEQ ID NO: 103)

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAG
CCGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGA
TACAACTATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCT
CCTGATCTATTTGGGTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAG
TGGCAGTGGATCAGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGG
CTGAGGATGTTGGGGTTTATTATTGTATGCAAGCTCTACAAACTTTCACTT
TCGGCCCTGGGACCAAAGTGGATATCAAA (SEQ ID NO: 105)

CAGGCTGTTGTGACTCAGGAATCTGCACTCACCACATCACCTGGTGAAAC
AGTCACACTCACTTGTCGCTCAAGTACTGGGGCTGTTACAGCTAGTAACTA
TGCCAACTGGGTCCAAGAAAAACCAGATCATTTGTTCACTGGTCTAATAG
GTAGTACCAATAACCGAGCTCCAGGTGTTCCTGCCAGATTCTCAGGCTCCC
TGATTGGAGACAAGGCTGCCCTCACCATCACAGGGGCACAGACTGAGGAT
GAGGCAATATATTTCTGTGCTCTATGGTACAGCGACCATTTCGTGTTCGGT
GGAGGAACCAAACTGACTGTCCTA (SEQ ID NO: 111)

GAAATAGTGATGACGCAGTCTCCAGCCACCCTGTCTGTGTCTCCAGGGGA
AAGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTACCAGCAACTTAG
CCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGAT
GCATCCACCAGGGCCACTGGTATCCCAGCCAGGTTCAGTGGCAGTGGGTC
TGGGACAGAGTTCACTCTCACCATCAGCAGCCTGCAGTCTGAAGATTTTGC
AATTTATTACTGTCAGCAGTATAATAACTGGCCCACCTTCGGCCAAGGGAC
ACGACTGGAGATTAAA (SEQ ID NO: 113)

GATATTGTGATGACCCAGACTCCACTCTCCTCACCTGTCACCCTTGGACAG
CCGGCCTCCATCTCCTGCAGGTCTAGTCAAAGCCTCGTACACAGTGATGGA
AACACCTACTTGAGTTGGCTTCAGCAGAGGCCAGGCCAGCCTCCAAGACT
CCTAATTTATAAGATTTCTAACCGGTTCTCTGGGGTCCCAGACAGATTCAG
TGGCAGTGGGGCAGGGACAGATTTCACACTGAAAATCAGCAGGGTGGAA
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Table SA: Exemplary Variable Light Chain Nucleic Acid Sequences of Anti-
Protein S Monoclonal Antibodies

GCTGAGGATGTCGGGGTTTATTACTGCATGCAAGCTACACAATTTCCCCAT
CTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA (SEQ ID NO: 115)

GACATCCAGATGACCCAGTCTCCATCCTCACTGTCTGCATCTGTAGGAGAC
AGAGTCACCATCACTTGTCGGGCGAGTCAGGGCATTAACAATTATTTAGC
CTGGTTTCAGCAGAAACCAGGGAAAGCCCCTAAGTCCCTGATCTATGCTG
CATCCAGTTTGCAAAGTGGGGTCCCATCAAAGTTCAGCGGCAGTGGATCT
GGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTGCA
ACTTATTACTGCCAACAGTATAATAGTTACCCTCGGACGTTCGGCCAAGGG
ACCAAGGTGGAAATCAAA (SEQ ID NO: 162)

GACATCCAGATGACCCAGTCTCCATCCTCACTGTCTGCATCTGTAGGAGAC
AGAGTCACCATCACTTGTCGGGCGAGTCAGGGCATTAACAATTATTTAGC
CTGGTTTCAGCAGAAACCAGGGAAAGCCCCTAAGTCCCTGATCTATGCTG
CATCCAATTTGCAAAGTGGGGTCCCATTAAAGTTCAGCGGCAGTGGATCT
GGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGATTTTGCA
ACTTATTACTGCCAACAGTATAATAGTTACCCGATCACCTTCGGCCAAGGG
ACACGACTGGAGATTAAA (SEQ ID NO: 164)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGAC
AGAGTCACCATCACTTGCCGGGCAAGTCAGAGCATTAGCACCTTTTTAAAT
TGGTATCAGCAGAAACCAGGGAAAGCCCCTAAACTCCTGATCTATGCTAC
ATCCAGTTTGCGAAGTGGGGTCCCATCAAGGTTCAGTGGCAGTGGATCTG
GGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAA
TTTATTATTGTCAACAGAGTTACAGTACCCCTCGGACGTTCGGCCAAGGGA
CCCAGGTGGAAATCAAA (SEQ ID NO: 166)

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAA
AGAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTGGCAGCAGCTACTT
AGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTCTG
GTGCATCCGGCAGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGG
TCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTIT
ACAGTGTATTACTGTCAGCAGTATGGTAGCTCACCGTACACTTTTGGCCAG
GGGACCAAGCTGGAGATCAAA (SEQ ID NO: 170)

GACATCCAGATGAACCAGTCTCCATCCAGTCTGTCTGCATCCCTCGGAGAC
ACAATTACCATCACTTGCCGTGCCAGTCAGAACATTCATATGTGGTTAAGC
TGGTACCAGCAGAAACCAGGAAATATTCCTAAACTATTGATCTTTAAGAC
TTCCAATTTGCACACAGGCGTCCCATCAAGGTTTAGTGGCAGTGGATCTGG
AACAGATTTCACATTAACCATCAGCAGTCTGCAGCCTGAAGACATTGCCA
CTTACTACTGTCTACAGGGTCAAAGTTATCCGTTCACGTTCGGAGGGGGGA
CCAAGCTGGAAATAAAG (SEQ ID NO: 172)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGAC
AGAGTCACCATCACTTGCCGGGCAAGTCAGAGCATTAGCAGCTATTTAAA
TTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATGCTG
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Table SA: Exemplary Variable Light Chain Nucleic Acid Sequences of Anti-
Protein S Monoclonal Antibodies

CATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAGTGGCAGTGGATCT
GGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCA
ACTTACTACTGTCAACAGAGTTACAGTTCCCTCACCTTCGGCCAAGGGACA
CGACTGGAGATTAAA (SEQ ID NO: 178)

TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGACAGAC
GGCCAGGATTACCTGTGGGGGAGACAACATTGGAGGTAAAAGTGTGCACT
GGTACCAGCAGAAGCCAGGCCAGGCCCCTGTGATGGTCGTCTATGATGAT
AGCGACCGGCCCTCAGGGATCCCTGAGCGATTCGCTGGCTCCAATTCTGG
GAACACGGCCACCCTGGCCATCAGCAGGGTCGAAGCCGGGGATGAGGCC
GACTATTACTGTCAGGTGTGGGAGATAACTAGTGATCATCCGGCATTCGG
CGGAGGGACCAGGCTGACCGTCCTA (SEQ ID NO: 188)

TCCTATGAGCTGACTCAGCCACCCTCAGTGTCCGTGTCCCCAGGACAGACA
GCCAGCATCACCTGCTCTGGAGATAAATTGGGGGATAAATATGTTTTCTGG
TATCAGCAGAAGCCAGGCCAGTCCCCTGTGTTGGTCATCTATCAAGATAG
CAAGCGGCCCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGGA
ACACAGCCACTCTGACCATCAGCGGGACCCAGACTATGGATGAGGCTGAC
TATTACTGTCAGGCGTGGGACAGCAGCACTGTGGGATTCGGCGGAGGGAC
CAAGCTGGCCGTCCTG (SEQ ID NO: 198)

TCCTATGAGCTGACTCAGCCACCCTCAGTGTCCGTGTCCCCGGGACAGACA
GCCAGCATCACCTGCTCTGGAGATAAATTGGGGGATAAATATGCTTTCTG
GTATCAGCAGAAGCCAGGCCAGTCCCCTGTGCTGGTCATCTATCAAGATA
ACAAGCGGCCCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGG
AACACAGCCACTCTAACCATCAGCGGGACCCAGGCTGTGGATGAGGCTGA
CTATTACTGTCAGGCGTGGGACAGCAGCACTGCGGTATTCGGCGGAGGGA
CCAAGCTGACCGTCCTA (SEQ ID NO: 208)

Table SB: Exemplary Variable Heavy Chain Nucleic Acid Sequences of Anti-
Protein S Monoclonal Antibodies

CAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGAC
CCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGCAGTAGTAGTITA
CTACTGGGGCTGGATCCGCCAGCCCCCGGGGAAGGGACTGGAGTGGATTG
GGAATATCTATTATAGTGGGAACACCTACTACAACCCGTCCCTCAAGAGT
CGAGTCACCATATCCGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCT
GAGCTCTATGACCGCCGCAGACACGGCTGTGTATTACTGTGCGAGATGTA
GTGGCTACGGGTATAGCAGTGGCCGGTCCTACTTTGACTACTGGGGCCAG
GAAACCCTGGTCACCGTCTCCTCA (SEQ ID NO: 94)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTC
GGTGAAGGTCTCCTGCAAGGTTTCTGGAGGCACCTTCAGCAGCTATTCTAT
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Table SB: Exemplary Variable Heavy Chain Nucleic Acid Sequences of Anti-
Protein S Monoclonal Antibodies

CAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGG
ATCATCCCTATATTTGGTACAACAAACTACGCACAGAAGTTCCAGGGCAG
AGTCACGATCACCGCGGACGAATCCACGAGCACAGCCTACATGGATCTGA
GCAGCCTGAAATCTGAGGACACGGCCATGTATTACTGTGAGGGGGGTAGA
GTGGGAGCGGACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTC
CTCA (SEQ ID NO: 96)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGAC
CCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATCACCAGTGATGGTTA
CCACTGGAGCTGGATCCGCCAGTACCCAGGGAAGGGCCTGGACTGGATTG
GATACATCTATTACACTGGGAACACCTACTACAACCCGTCCCTCAAGAGTC
GAGTGACCATATCAGTAGGCACGTCTCAGAACCAGTTCTCCCTGAAGCTG
ATCTCTGTGACTGCCGCGGACACGGCCGTTTATTACTGTGCGAGAAGGCTG
TCGACTGGGCCCTACTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTC
TCCTCC (SEQ ID NO: 98)

GAAGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGCAGGTC
CCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTGATGATTATGCCAT

GCACTGGGTCCGGCAAGCTCCAGGGAAGGGCCTGGAATGGGTCTCAGGTA
TTACTTGGAATAGTGGTAACATAGGCTATGCGGACTCTGTGAAGGGCCGA

TTCACCATCTCCAGAGACAACGCCAAGAACTCCCTGTATCTGCACATGAA

CAGTCTGAGAATTGAGGACACGGCCTTCTATTACTGTGCAAAAGGCCGAG
CAGTGTCTGATACTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCT
CTTCA (SEQ ID NO: 100)

CAGGTGCAGTTGGTGGAATCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTC
CCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTACCTATGGCTT
TCACTGGGTCCGCCAGCCTCCAGGCAAGGGACTGGAGTGGGTGGCAGTTA
TATATTATGATGGAATTAATAAATATTATGCAGACTCCGTGAAGGGCCGA
TTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTTTCTTCAAATGAAC
AGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGGAGTCCGACTT
GGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA (SEQ ID NO:
102)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGAC
CCTGTCCCTCACCTGCGCTGTCTCTGGTTATTCCATCAGCAGTGGTTACTAC
TGGGGCTGGATCCGGCAGCCCCCAGGGAAGGGGCTGGACTGGATTGGGA
GTATCTATTATAGTGGGAGTACCTACTACAACCCGTCCCTCAAGAGTCGAG
TCACCATATCAGTTGACACGTCCAAGAACCAGATCTCCCTGAAGCTGAGC
TCTGTGACCGCCGCAGACACGGCCGTGTATTACTGTGCGACCACGTATTCC
GATATTGTGACTGGTTATTATAATGATGCTTTTGATATCTGGGGCCAAGGG
ACAATGGTCACCGTGTCTTCA (SEQ ID NO: 104)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTC
GGTGAAGGTCTCCTGTAAGGCTTCTGGAGACACCTTCAGCAACCATGCTAT
CAACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGT
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Table SB: Exemplary Variable Heavy Chain Nucleic Acid Sequences of Anti-
Protein S Monoclonal Antibodies

ACATCCCTATCTTTGGTACAACAAACTCCGCACAGAAGTTCCGGGGCAGA
GTCACGATTACCGCGGACAAATCCACGAACACAGCCTACATGGCGCTGAG
CAGCCTGAGATCTGAGGACACGGCCGTTTATTACTGTGCGAGAGGGGGGC
TCGCGGGGAGTCATTATAAGAACTACTACTATGACGGTATGGACGTCTGG
GGCCAGGGGACCACGGTCACCGTCTCCTCA (SEQ ID NO: 106)

CAGGTGCAACTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTCTCCTGCAAGTCTTCTGGCCACACCTTCACCGGCTACTATAT
GCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGATGGA
TCAACCCTAACAGTGGTGACACAAACTACGCACAGAAGTTTCAGGGCAGG
GTCACCATGACCAGGGACACGTCCATCAGCACAGCCTACATGGAGATGAG
CAGGCTGAGATCTGACGACACGGCCGTGTATTACTGTGCGAGAGACTCCC
AAATACTATGGTTCGGGGAGTTAGGCTACTGGGGCCAGGGAACCCTGGTC
ACCGTCTCCTCC (SEQ ID NO: 112)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGAC
CCTGTCCCTCACCTGCGGTGTCTCTGGTGGCTCCATCAGCAGTACTAACTG
GTGGAGTTGGGTCCGCCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGG
AAATCTATCAAACTGGGAGTACCGACTACGACCCGTCCCTCAAGAGTCGA
GTCACCATATCAATAGACAAGTCCAAGAACCAGTTCTCCCTGAAGCTGTA
CTCTGTGACCGCCGCGGACACGGCCGTGTATTACTGTGCGAGAAGGTTCG
GGGAGTTAGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA (SEQ
ID NO: 114)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGAC
CCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGTAATTACTACTG
GAACTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATA
TCTATTACATTGGGATCACCGACTACAACCCCTCCCTCAAGAGTCGAGTCA
CCATATCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGGTGACCTCT
GTGACCGCTGCGGACACGGCCGTGTATTACTGTGCGGCTCTAAGTGGGGA
TCATGCTTTTGACATCTGGGGCCAAGGGACACTGGTCACCGTCTCTTCA
(SEQ ID NO: 116)

CAGCTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGAC
CCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATCACCAATAGTAATTA
CTACTGGGGCTGGATCCGCCAGCCCCCAGGGAAGGGACTGGAGTGGATTG
GGAGTGTCTATTATAGTGGGACCACCTACTACAACCCGTCCCTCAAGAGTC
GAGTCACCATATCCGTAGACCCGTCCAAGAACCAGTTCTCCCTGAAGCTG
AGCTCTGTGACCGCCGCAGACACGGCTGTGTATTACTGTGTGAGAGAGAG
TGAGAGCTACTACTACTACGGTTCGGACGTCTGGGGCCAAGGGACCACGG
TCACCGTCTCCTCA (SEQ ID NO: 163)

GAGGTGCAGCTGGTTGAGTCTGGGGGAGGCCTGGTCAAGCCTGGGGGGTC
CCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATAACAT
GAACTGGGTCCGCCAGGCTCCAGGGAGGGGGCTGGACTGGGTCTCATCCA
TTAGTAGTAGTAGTAGTTACATATACTACGCAGACTCAGTGAAGGGCCGA
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TTCACCATCTCCAGAGACAACGCCAAGAACTCACTGTATCTGCAAATGAA
TACCCTGAGAGCCGAGGACACGGCTGTTTATTACTGTGCGAGAGATGAGG
AGTGGGAGCTACTGACGGGCTTTGACTACTGGGGCCAGGGAACCCTGGTC
ACCGTCTCCTCA (SEQ ID NO: 165)

CAGGTGCAGCTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGAC
CCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATCAGTGGTAACTACTG
GAGCTGGATCCGGCAGCCCCCAGGGAAGGGACTGGAGTGGATTGGGTATA
TCTATTACAGTGGGAGCACCAACTACAATCCCTCCCTCAAGAGTCGAGTC
ACCATATCAGTTGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGCTCT
GTGACCGCTGCGGATACGGCCGTGTATTACTGTGCGAGAGATCTTGATTAC
TTTACTTGGGGGGCTTATTCTGACTGGTACTTCGATCTCTGGGGCCGTGGC
ACCCTGGTCACTGTCTCCTCA (SEQ ID NO: 167)

CAGGTACAGCTGCAGCAGTCAGGTCCAGGACTGGTGAAGCCCTCGCAGAC
CCTCTCACTCACCTGTGCCATCTCCGGGGACAGTGTCTCTAACAACAATGC
TGCTTGGAACTGGATCAGGCAGTCCCCATCGAGAGGCCTTGAGTGGCTGG
GAGGGACATACTACAGGTCCAAGTGGTATAATGATTATGCAGTATCTGTG
AAAAGTCGAATAATCATCAACCCAGTCACATCCAAGAACCAGTTCTCCCT
ACAGCTGAACTCTGTGACTCCCGAGGACACGGCTGTGTATTACTGTGCAA
GAGGCAGCAGCTGGTACAGGTTTTTTGACTACTGGGGCCAGGGAACCCTG
GTCACCGTCTCCTCA (SEQ ID NO: 171)

CAGGTCCAGCTGCAGCAGTCTGGAACTGAGCTGGTAAGGCCTGGGACTTC
AGTGAAGATGTCCTGTAAGGCTGCTGGATACACCTTCACTAACCACTGGA
TAGGTTGGGTAAAGCAGAGGCCTGGACATGGCCTTGAGTGGATTGGAGAT
ATTTACCCTGGAGGTGGTTATACTAACTACAATGAGAAGTTCAAGGGCAA
GGCCTCACTGACTGCAGACACATCCTCCACCACAGCCTACATGCAGCTCA
GCAGCCTGACATCTGAGGACTCTGCCATCTATTACTGTTCAAGATTCGGGG
ATCAAAACTGGGCCTGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACT
GTCTCTGCA (SEQ ID NO: 173)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTAAAGCCTGGGGGGTC
CCTTAGACTCTCCTGTGCAGCCTCTGGAATCAGTTTCAGTAACGCCTGGAT

GAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGGTTGGCCGTA
TTAAAGCCAATCCTGATGGTGGGACAACAGACTACGCTGCACCCGTGAAA
GGCAGATTCACCATCTCAAGAGATGATTCAAAAAACACGCTATATCTGCA

AATGAACAGCCTGAAAACCGAGGACACAGCCGTGTATTACTGTACCACAG
AGTTGGACATTTTACTATGGTTCACCTCCTTTGACTACTGGGGCCAGGGAA
CCCTGGTCACCGTCTCCTCA (SEQ ID NO: 183)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTC
CCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGCTATAGCAT
GAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTTGCATACA
TTAGTAGTAGTACTCGTACCATATTCTACGCAGACTCTGTGAAGGGCCGAT
TCACCATCTCCAGAGACAATGCCAAGAACTCACTGTATCTGCAAATGAAC
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AGCCTGAGAGACGAGGACACGGCTTTTTATTATTGTGCGAGAGAACGTTC
GGCCTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA (SEQ
ID NO: 193)

CAGGTGCAGCTGGTGCAGTCTGGGTCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAACTACTATAT
ACACTGGGTGCGGCAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAATAA
TCACCCCTAGTGGTGGTACCACAAGCTACGCACAGAAGTTCCAGGGCAGA
GTCACTATGACCAGGGACACGTCCACGAACACAGTCTACATGGGGCTGAG
CAGCCTGAGATCTGAGGACACGGCCATGTATTACTGTGCGAGAGCCGGGG
TACAACTGGATCGACGAGGGTGGTTCGACCCCTGGGGCCAGGGAACCCTG
GTCACCGTCTCCTCA (SEQ ID NO: 203)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTC
AGTGAAGGTTTCCTGCAAGGCATCTGGATACACCTTCACCAGCTACTATAT
ACACTGGGTACGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGTAA
CCAGCCCTAGTGGTCGTAGCACAAGCTTCGCACAGAAGTTCCAGGGCAGA
GTCACCATGACCAGGGACACGTCCACGAGCGCAGTCTATATGGACCTGGA
CAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGGGGAG
TGACGATACACCTGGAACGACGGGGCTACTTTGACTACTGGGGCCAGGGA
ACCCTGGTCATTGTCTCCTCA (SEQ ID NO: 213)

Table 5C: Exemplary Variable Light Chain and Variable Heavy Chain Nucleic
Acid Sequences of Anti-Protein S Monoclonal Antibodies

Combination Variable Light Chain Nucleic | Variable Heavy Chain Nucleic
Number Acid Sequence Acid Sequence

Combination 1 SEQ ID NO: 93 SEQ ID NO: 94

Combination 2 SEQ ID NO: 95 SEQ ID NO: 96

Combination 3 SEQ ID NO: 97 SEQ ID NO: 98

Combination 4 SEQ ID NO: 99 SEQ ID NO: 100

Combination 5 SEQ ID NO: 101 SEQ ID NO: 102

Combination 6 SEQ ID NO: 103 SEQ ID NO: 104

Combination 7 SEQ ID NO: 105 SEQ ID NO: 106

Combination 10 | SEQID NO: 111 SEQID NO: 112
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Combination 11

SEQ ID NO: 113

SEQID NO: 114

Combination 12

SEQ ID NO: 115

SEQ ID NO: 116

Combination 13

SEQ ID NO: 162

SEQ ID NO: 163

Combination 14

SEQ ID NO: 164

SEQ ID NO: 165

Combination 15

SEQ ID NO: 166

SEQ ID NO: 167

Combination 17

SEQ ID NO: 170

SEQ ID NO: 171

Combination 18

SEQ ID NO: 172

SEQ ID NO: 173

Combination 19

SEQ ID NO: 178

SEQ ID NO: 183

Combination 20

SEQ ID NO: 188

SEQ ID NO: 193

Combination 21

SEQ ID NO: 198

SEQ ID NO: 203

Combination 22

SEQ ID NO: 208

SEQ ID NO: 213

[0288] In some embodiments, provided herein are nucleic acids encoding any of the Protein S
antibodies disclosed herein. In some embodiments, provided herein are nucleic acids comprising
any one or more of the nucleic acid sequences of Tables SA-5B. In some embodiments, the
heavy chain and light chain variable domains of the Protein S antibodies disclosed herein are
encoded by a nucleic acid comprising any one or more of the nucleic acid sequences of Tables
SA-5B.

[0289] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 93 or a nucleic acid sequence with at least
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto.

[0290] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is

encoded by the nucleic acid sequence of SEQ ID NO: 94, or a nucleic acid sequence with at least
80
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80%, 81%, 82%, 83%. 84%. 85%. 86%, 87%, 88%, 89%. 90%, 91%. 92%, 93%. 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto.

[0291] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 93 or a nucleic acid sequence with at least
80%, 81%, 82%, 83%, 84%. 85%, 86%, 87%, 88%, 89%, 90%., 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain variable
domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 94, or a nucleic
acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0292] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 95 or a nucleic acid sequence with at least
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto.

[0293] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 96, or a nucleic acid sequence with at least
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto.

[0294] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 95 or a nucleic acid sequence with at least
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain variable
domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 96, or a nucleic
acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.
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[0295] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 97 or a nucleic acid sequence with at least
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto.

[0296] In some embodiments, the variable domain of the Protein S antibodies of the
disclosure are encoded by a nucleic acid, wherein the heavy chain variable domain of the
antibody is encoded by the nucleic acid sequence of SEQ ID NO: 98, or a nucleic acid sequence
with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0297] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 97 or a nucleic acid sequence with at least
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain variable
domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 98, or a nucleic
acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0298] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 99 or a nucleic acid sequence with at least
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto.

[0299] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 100, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.
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[0300] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 99 or a nucleic acid sequence with at least
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain variable
domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 100, or a
nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0301] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 101 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%., 89%., 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0302] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 102, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0303] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 101 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 102, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0304] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is

encoded by the nucleic acid sequence of SEQ ID NO: 103 or a nucleic acid sequence with at
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least 80%, 81%, 82%, 83%, 84%, 85%., 86%, 87%, 88%, 89%., 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0305] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 104, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0306] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 103 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 104, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0307] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 105 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%., 89%. 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0308] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 106, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, or 99% sequence identity

thereto.

[0309] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 105 or a nucleic acid sequence with at

least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
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95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 106, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0310] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 111 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0311] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 112, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0312] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 111 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%., 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 112, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0313] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 113 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%., 89%. 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0314] In some embodiments, the variable domain of the Protein S antibodies of the disclosure

are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
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encoded by the nucleic acid sequence of SEQ ID NO: 114, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0315] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 113 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 114, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0316] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 115 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%., 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0317] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 116, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%., 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0318] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 115 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 116, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.
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[0319] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 162 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0320] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 163, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0321] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 162 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 163, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0322] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 164 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0323] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 165, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.
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[0324] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 164 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 165, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0325] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 166 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%., 89%., 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0326] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 167, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0327] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 166 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 167, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0328] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is

encoded by the nucleic acid sequence of SEQ ID NO: 170 or a nucleic acid sequence with at
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least 80%, 81%, 82%, 83%, 84%, 85%., 86%, 87%, 88%, 89%., 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0329] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 171, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0330] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 170 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 171, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0331] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 172 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%., 89%. 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0332] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 173, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0333] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 172 or a nucleic acid sequence with at

least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
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95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 173, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0334] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 178 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0335] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 183, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0336] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 178 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%., 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 183, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0337] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 188 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%., 89%. 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0338] In some embodiments, the variable domain of the Protein S antibodies of the disclosure

are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
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encoded by the nucleic acid sequence of SEQ ID NO: 193, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0339] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 188 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 193, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0340] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 198 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%., 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0341] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 203, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%., 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0342] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 198 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 203, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.
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[0343] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 208 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0344] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the heavy chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 213, or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0345] In some embodiments, the variable domain of the Protein S antibodies of the disclosure
are encoded by a nucleic acid, wherein the light chain variable domain of the antibody is
encoded by the nucleic acid sequence of SEQ ID NO: 208 or a nucleic acid sequence with at
least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain
variable domain of the antibody is encoded by the nucleic acid sequence of SEQ ID NO: 213, or
a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0346] The disclosure also provides vectors comprising any nucleic acid of the disclosure. In
some embodiments, the nucleic acid of the vector comprises any one or more of the nucleic acid
sequences provided in Tables 5A-5B. In some embodiments, the vector is an expression vector
or an expression construct. In some embodiments, the vector is a mammalian vector. In some

embodiments, the vector is a viral vector.

[0347] In some embodiments, the Protein S antibodies provided herein are produced by
culturing a cell under suitable conditions for leading to the expression of the Protein S antibody,

wherein the cell comprises a vector.
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II. Uses of Protein S Antibodies
A. Therapeutic Protein S Antibodies

[0348] Provided herein are antibodies that recognize and selectively and/or specifically bind to
Protein S, including Protein S fragments. The antibodies disclosed herein may be used for
therapeutics in a subject. In some embodiments, the subject is a mammalian subject. In some
embodiments, the mammalian subject is a human subject. In some embodiments, the mammalian

subject is a non-human primate, e.g. a cynomolgus monkey.

[0349] In some embodiments, the Protein S antibodies provided herein are useful for treating a
condition in a subject, wherein the condition is associated with the coagulation cascade. In some
embodiments, the Protein S antibodies provided herein are useful for reducing an ability of
Protein S to act as a cofactor within the coagulation cascade for the treatment of a condition in a

subject.

[0350] In some embodiments, the Protein S antibodies provided herein are useful for reducing
an ability of Protein S to act as a cofactor for APC, TFPI, or APC and TFPI for the treatment of

a bleeding disorder or other diseases, e.g., a platelet disorder.

[0351] In some embodiments, provided herein is a method of promoting the coagulation of
blood, the method comprising contacting any one of the Protein S antibodies disclosed herein
with Protein S. In some embodiments, the contacting takes place in plasma. In some
embodiments, the method is in vitro. In some embodiments, the method is in vivo. In some
embodiments, the method is in vivo, and the method further comprises administering any one of

the Protein S antibodies disclosed herein to a subject in need thereof.

[0352] In some embodiments, provided herein is a method of promoting the coagulation of
blood, the method comprising contacting any one of the Protein S antibodies disclosed herein
with a blood sample. Exemplary antibodies that may be used in a method for promoting the
coagulation of blood include, but are not limited to, antibodies that (a) comprise the light chain
variable domain comprising the amino acid sequence of SEQ ID NO: 71 and the heavy chain
variable domain comprising the amino acid sequence of SEQ ID NO: 72, (b) comprise the light
and heavy CDR amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ
ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58, (¢) comprise the amino acid sequence of SEQ
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ID NO: 75 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 76, (d) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID
NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO: 48, and SEQ ID NO: 60, (¢) comprise
the amino acid sequence of SEQ ID NO: 69 and the heavy chain variable domain comprising the
amino acid sequence of SEQ ID NO: 70, (f) comprise the light and heavy CDR amino acid
sequences of SEQ ID NO: 1, SEQ ID NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO:
45, and SEQ ID NO: 57, (g) comprise the amino acid sequence of SEQ ID NO: 89 and the heavy
chain variable domain comprising the amino acid sequence of SEQ ID NO: 90, and (h) comprise
the light and heavy CDR amino acid sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID
NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.

[0353] In some embodiments, the coagulation of blood is marked by an increase in thrombin
generation. Exemplary antibodies wherein use of the antibodies in the method for promoting the
coagulation of blood, and wherein the coagulation of blood is marked by an increase in thrombin
generation, include, but are not limited to antibodies that (a) comprise the light chain variable
domain comprising the amino acid sequence of SEQ ID NO: 71 and the heavy chain variable
domain comprising the amino acid sequence of SEQ ID NO: 72, (b) comprise the light and
heavy CDR amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID
NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58, (c) comprise the amino acid sequence of SEQ ID
NO: 75 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 76, (d) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID
NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO: 48, and SEQ ID NO: 60, (e) comprise
the amino acid sequence of SEQ ID NO: 69 and the heavy chain variable domain comprising the
amino acid sequence of SEQ ID NO: 70, (f) comprise the light and heavy CDR amino acid
sequences of SEQ ID NO: 1, SEQ ID NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO:
45, and SEQ ID NO: 57, (g) comprise the amino acid sequence of SEQ ID NO: 89 and the heavy
chain variable domain comprising the amino acid sequence of SEQ ID NO: 90, and (h) comprise
the light and heavy CDR amino acid sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID
NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.

[0354] In some embodiments, the coagulation of blood is marked by an increase in fibrin
generation. Exemplary antibodies wherein use of the antibodies in the method of promoting the

coagulation of blood, and wherein the coagulation of blood is marked by an increase in fibrin
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generation include, but are not limited to antibodies that (a) comprise the light chain variable
domain comprising the amino acid sequence of SEQ ID NO: 71 and the heavy chain variable
domain comprising the amino acid sequence of SEQ ID NO: 72, (b) comprise the light and
heavy CDR amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID
NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58, (c) comprise the amino acid sequence of SEQ ID
NO: 75 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 76, (d) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID
NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO: 48, and SEQ ID NO: 60, (e) comprise
the amino acid sequence of SEQ ID NO: 69 and the heavy chain variable domain comprising the
amino acid sequence of SEQ ID NO: 70, (f) comprise the light and heavy CDR amino acid
sequences of SEQ ID NO: 1, SEQ ID NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO:
45, and SEQ ID NO: 57, (g) comprise the amino acid sequence of SEQ ID NO: 89 and the heavy
chain variable domain comprising the amino acid sequence of SEQ ID NO: 90, and (h) comprise
the light and heavy CDR amino acid sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID
NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.

[0355] In some embodiments, the coagulation of blood is marked by an increase in D-dimer.

[0356] In some embodiments, the blood sample is obtained from a subject having a
coagulation factor deficiency or von Willebrand disease (vVWD), or a platelet disorder. In some
embodiments, the vWD is a subtype selected from: vWD Type 1, vWD Type 2A, vWD Type
2B, vWD Type 2N, vWD Type 2M, vWD Type 3, and acquired vWD. Exemplary antibodies
wherein use of the antibodies for a method for promoting coagulation of blood, and wherein the
blood is a blood sample obtained from a subject having a coagulation factor deficiency (e.g. such
as Factor VII deficiency, Factor VIII deficiency, Factor IX deficiency, Factor XI deficiency) or
von Willebrand disease may comprise the light chain variable domain comprising the amino acid
sequence of SEQ ID NO: 75 and the heavy chain variable domain comprising the amino acid
sequence of SEQ ID NO: 76, or may comprise the light and heavy CDR amino acid sequences of
SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO: 48, and SEQ
ID NO: 60.

[0357] In some embodiments, provided herein is a method of promoting the coagulation of
blood in a subject in need thereof, the method comprising administering to the subject any one of

the Protein S antibodies disclosed herein, or any one of the pharmaceutical compositions
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disclosed herein. In some embodiments, the antibody remains active in the subject for a period
of time, wherein the period of time is antibody dose-dependent. In some embodiments, the
period of time is about 50 hours to about 170 hours. Exemplary antibodies wherein use of the
antibodies for a method of promoting the coagulation of blood in a subject in need thereof,
wherein the activity of the antibody is dose-dependent, may comprise the light chain variable
domain comprising the amino acid sequence of SEQ ID NO: 71 and the heavy chain variable
domain comprising the amino acid sequence of SEQ ID NO: 72, or may comprise the light and
heavy CDR amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID
NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58.

[0358] In some embodiments, provided herein is a method of promoting generation of
thrombin in a subject in need thereof, the method comprising administering to the subject any
one of the Protein S antibodies disclosed herein, or any one of the pharmaceutical compositions
disclosed herein. In some embodiments, the subject suffers from a disease or condition selected
from the group consisting of bleeding disorders, and platelet disorders. In some embodiments,
the subject suffers from trauma and/or bleeding resulting from a surgery or a medical procedure.
For example, the medical procedure may be a procedure in which bleeding may occur, but not
necessarily so. In some embodiments, the medical procedure is a dental procedure. Exemplary
antibodies that may be used in a method of promoting generation of thrombin in a subject in
need thereof may comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 2,
SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58, or
may comprise the amino acid sequence of SEQ ID NO: 75 and the heavy chain variable domain
comprising the amino acid sequence of SEQ ID NO: 76, or may comprise the light and heavy
CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24, SEQ ID NO:
36, SEQ ID NO: 48, and SEQ ID NO: 60, or may comprise the amino acid sequence of SEQ ID
NO: 69 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 70, and may comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 1,
SEQ ID NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57.

[0359] In some embodiments, provided herein is a method of treating a condition in a subject
in need thereof, wherein the disease is selected from the group consisting of bleeding disorders,
and platelet disorders, and the method comprises administering to the subject any one of the

Protein S antibodies disclosed herein, or any one of the pharmaceutical compositions disclosed
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herein. In some embodiments, the condition is a bleeding disorder. In some embodiments, the
bleeding disorder is selected from the group consisting of hemophilia A, hemophilia B, von
Willebrand disease (vWD, which may be a subtype selected from: vWD Type 1, vVWD Type 2A,
vWD Type 2B, vWD Type 2N, vWD Type 2M, vWD Type 3, and acquired vWD), menorrhagia
including menorrhagia due to a congenital or acquired factor deficiency, Factor I deficiency,
Factor II deficiency, Factor V deficiency, Factor VII deficiency, Factor X deficiency, Factor XI
deficiency (hemophilia C), Factor VIII deficiency (hemophilia A), Factor IX deficiency
(hemophilia B), trauma, and hereditary hemorrhagic telangiectasia. In some embodiments, the
bleeding is associated with surgery, e.g. in a subject with a type of hemophilia. In some
embodiments, the bleeding is associated with a medical procedure, e.g., a dental procedure. In
some embodiments, the bleeding disorder is vWD, and the subject also suffers from
menorrhagia. In some embodiments, the bleeding disorder is vWD, and the subject is
undergoing a prophylactic treatment. In some embodiments, the subject suffers from
menorrhagia associated with any one or more bleeding disorders and/or platelet disorders. In
some embodiments, the subject is a hemophilia carrier. In some embodiments, the subject is a
hemophilia carrier, and suffers from menorrhagia. In some embodiments, the condition is a
platelet disorder. In some embodiments, the platelet disorder includes but is not limited to
Bernard-Soulier syndrome, Glanzmann’s thrombasthenia, and platelet storage pool deficiencies.
In some embodiments, the platelet disorder is a platelet storage pool deficiency. In some
embodiments, the platelet storage pool deficiency includes but is not limited to: Gray platelet
syndrome, Quebec platelet disorder, and MYHO-related thrombocytopenia (MYHORD). In some
embodiments, the subject has a bleeding disorder, and has inhibitors. In some embodiments, the
bleeding disorder is hemophilia A or hemophilia B, wherein the subject has inhibitors. In some
embodiments, the bleeding disorder is vVWD. For example, the inhibitors may be developed in
the subject as a response to factor replacement therapy. Exemplary antibodies that may be used
for a method of treating a condition in a subject in need thereof, wherein the disease is selected
from the group consisting of bleeding disorders, and platelet disorders, include, but are not
limited to antibodies that (a) comprise the light chain variable domain comprising the amino acid
sequence of SEQ ID NO: 71 and the heavy chain variable domain comprising the amino acid
sequence of SEQ ID NO: 72, (b) comprise the light and heavy CDR amino acid sequences of
SEQ ID NO: 2, SEQ ID NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ
ID NO: 58, (c) comprise the amino acid sequence of SEQ ID NO: 75 and the heavy chain
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variable domain comprising the amino acid sequence of SEQ ID NO: 76, (d) comprise the light
and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24, SEQ
ID NO: 36, SEQ ID NO: 48, and SEQ ID NO: 60, (e) comprise the amino acid sequence of SEQ
ID NO: 69 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 70, (f) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID
NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57, (g) comprise
the amino acid sequence of SEQ ID NO: 89 and the heavy chain variable domain comprising the
amino acid sequence of SEQ ID NO: 90, and (h) comprise the light and heavy CDR amino acid
sequences of SEQ ID NO: 10, SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO:
55, and SEQ ID NO: 67.

[0360] In some embodiments, a subject in need thereof may be treated with any of the Protein
S antibodies provided herein, wherein the treatment is a routine prophylaxis to prevent or reduce
the frequency of bleeding episodes. In some embodiments, a subject in need thereof may be
treated with any of the Protein S antibodies provided herein, wherein the treatment is an on-
demand treatment used for the control of bleeding episodes. In some embodiments, a subject in
need thereof may be treated with any of the Protein S antibodies provided herein, wherein the
treatment is a perioperative management of bleeding. For example, a perioperative management
treatment may be used for treating a subject prior to, during, and/or after surgery or other

medical procedure, or prior to, during, and/or after trauma.

[0361] In some embodiments, the treatment with any of the Protein S antibodies provided
herein is provided as a chronic therapy, with dosing occurring continuously over time. In some
embodiments, the treatment with any of the Protein S antibodies provided herein is provided as
an intermittent therapy, with dosing occurring at irregular intervals. As an example, such an
intermittent therapy can be used for a subject having menorrhagia. In some embodiments, the
treatment with any of the Protein S antibodies provided herein is provided as an acute therapy,
with dosing occurring for a short finite period of time. For example, the acute therapy may be
administered for spontaneous bleeding episodes, or in conjunction with a surgery or other

medical procedure, or after experiencing a trauma.

[0362] In some embodiments, the method of treatment of a subject may be a combination one
of the above, e.g., the method of treatment may be prophylactic, and on-demand. In some

embodiments, a prophylactic method of treatment may be a chronic therapy. In some
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embodiments, a prophylactic method of treatment may be an acute therapy. In some
embodiments, a prophylactic method of treatment may be an intermittent therapy. In some
embodiments, an on-demand treatment may be an acute therapy. In some embodiments, an on-

demand treatment may be an intermittent treatment.

[0363] In some embodiments, treatment of a subject in need thereof comprises administering
to the subject any of the Protein S antibodies provided herein, wherein the Protein S antibodies
provided herein are Fab fragments. Without being bound to any theory, in some embodiments a
shorter half-life of a Fab fragment, in relation to a full-length antibody with the same VH/VL
may be beneficial for an acute treatment or on-demand. In some embodiments, the Fab fragment

Protein S antibodies are administered to a subject in need thereof to reduce risk of bleeding.
B. Combination Therapies

[0364] The administration of any one of the therapeutic Protein S antibodies provided herein
may be a monotherapy, or may be in combination with any other known drugs or treatments for
diseases or conditions. In some embodiments, the other known drugs or treatments are useful for
treating disorders, diseases, or conditions associated with reduced or impaired clotting. In some
embodiments, the disorder, condition is a bleeding disorder. In some embodiments, the disorder,

disease, or condition is a bleeding disorder or a platelet disorder.

[0365] In some embodiments, the administration of any of the therapeutic Protein S antibodies
provided herein may be with a factor replacement therapy. In some embodiments, the
administration of any of the therapeutic Protein S antibodies provided herein may be with the

administration of a recombinant Factor VIIL.
C. Administration of Therapeutic Protein S Antibodies

[0366] The in vivo administration of the therapeutic Protein S antibodies described herein may
be carried out intravenously, intramuscularly, subcutaneously, topically, orally, transdermally,
intraperitoneally, intraorbitally, intrathecally, intraventricularly, intranasally, transmucosally,
through implantation, or through inhalation. Administration of the therapeutic Protein S
antibodies may be performed with any suitable excipients, carriers, or other agents to provide

suitable or improved tolerance, transfer, delivery, and the like.
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[0367] In some embodiments, the in vivo administration of any of the therapeutic Protein S
antibodies provided herein may be an intravenous administration. In some embodiments, the
intravenous administration may be provided as a prophylactic treatment. In some embodiments,
the prophylactic treatment may be a routine prophylaxis. In some embodiments, the routine
prophylaxis may have a regular dosing schedule. In some exemplary embodiments, the regular
dosing schedule may be once weekly, twice weekly, once monthly, twice monthly, or three times
monthly. In some embodiments, the intravenous administration may be provided as an on-
demand treatment. In some embodiments, the intravenous administration may be provided as a
chronic therapy. In some embodiments, the intravenous administration may be provided as an
intermittent therapy. In some embodiments, the intravenous administration may be provided as
an acute therapy. In some embodiments, an intermittent therapy may have a regular dosing
schedule for the duration of the intermittent therapy. In some embodiments, an acute therapy
may have a regular dosing schedule for the duration of the acute therapy. For example,
administration of any of the therapeutic Protein S antibodies provided herein for an acute therapy
by intravenous administration may occur on a regular dosing schedule for a predetermined
duration of days, e.g., 7 days, 14 days, or more. Exemplary antibodies that may be used for an in
vivo intravenous administration include, but are not limited to antibodies that (a) comprise the
light chain variable domain comprising the amino acid sequence of SEQ ID NO: 71 and the
heavy chain variable domain comprising the amino acid sequence of SEQ ID NO: 72, (b)
comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 13,
SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58, (¢) comprise the amino
acid sequence of SEQ ID NO: 75 and the heavy chain variable domain comprising the amino
acid sequence of SEQ ID NO: 76, (d) comprise the light and heavy CDR amino acid sequences
of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO: 48, and SEQ
ID NO: 60, (e) comprise the amino acid sequence of SEQ ID NO: 69 and the heavy chain
variable domain comprising the amino acid sequence of SEQ ID NO: 70, (f) comprise the light
and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 12, SEQ ID NO: 21, SEQ
ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57, (g) comprise the amino acid sequence of SEQ
ID NO: 89 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 90, and (h) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 10,
SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.

100



WO 2021/226243 PCT/US2021/030900

[0368] In some embodiments, the in vivo administration of any of the therapeutic Protein S
antibodies provided herein may be a subcutaneous administration. In some embodiments, the
subcutaneous administration may be provided as a prophylactic treatment. In some
embodiments, the prophylactic treatment may be a routine prophylaxis. In some embodiments,
the routine prophylaxis may have a regular dosing schedule. In some exemplary embodiments,
the regular dosing schedule may be once weekly, twice weekly, once monthly, twice monthly, or
three times monthly. In some embodiments, the subcutaneous administration may be provided as
an on-demand treatment. In some embodiments, the subcutaneous administration may be
provided as a chronic therapy. In some embodiments, the subcutaneous administration may be
provided as an intermittent therapy. In some embodiments, the subcutaneous administration may
be provided as an acute therapy. In some embodiments, an intermittent therapy may have a
regular dosing schedule for the duration of the intermittent therapy. In some embodiments, an
acute therapy may have a regular dosing schedule for the duration of the acute therapy. For
example, administration of any of the therapeutic Protein S antibodies provided herein for an
acute therapy by subcutaneous administration may occur on a regular dosing schedule for a
predetermined duration of days, e.g., 7 days, 14 days, or more. Exemplary antibodies that may
be used for an in vivo subcutaneous administration include, but are not limited to antibodies that
(a) comprise the light chain variable domain comprising the amino acid sequence of SEQ ID
NO: 71 and the heavy chain variable domain comprising the amino acid sequence of SEQ ID
NO: 72, (b) comprise the light and heavy CDR amino acid sequences of SEQ ID NO: 2, SEQ ID
NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58, (c¢) comprise
the amino acid sequence of SEQ ID NO: 75 and the heavy chain variable domain comprising the
amino acid sequence of SEQ ID NO: 76, (d) comprise the light and heavy CDR amino acid
sequences of SEQ ID NO: 1, SEQ ID NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO:
48, and SEQ ID NO: 60, (e) comprise the amino acid sequence of SEQ ID NO: 69 and the heavy
chain variable domain comprising the amino acid sequence of SEQ ID NO: 70, (f) comprise the
light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID NO: 12, SEQ ID NO: 21,
SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57, (g) comprise the amino acid sequence of
SEQ ID NO: 89 and the heavy chain variable domain comprising the amino acid sequence of
SEQ ID NO: 90, and (h) comprise the light and heavy CDR amino acid sequences of SEQ ID
NO: 10, SEQ ID NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO:
67.
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[0369] In some embodiments, the Protein S antibodies provided herein may be provided in a
small volume amenable for injection, such as for subcutaneous administration. In some
embodiments, the Protein S antibodies provided herein may be provided in a small volume
amenable for injection by use of a pen-like auto-injector device. In some embodiments, the

device is a syringe, for example a pre-filled syringe.

[0370] In some embodiments provided herein are single-dose vials useful for either

subcutaneous or intravenous administration.

[0371] Accordingly, a therapeutically effective amount of the Protein S antibodies provided
herein may be provided in a small volume for subcutaneous administration to a subject in need
thereof. In some embodiments, the Protein S antibodies provided herein may be provided in a
large volume amenable for administration by a subcutaneous infusion device, for subcutaneous

infusion to a subject in need thereof.
D. Pharmaceutical Compositions

[0372] The disclosure also provides pharmaceutical compositions comprising any one of the
Protein S antibodies disclosed herein, and optionally a pharmaceutical acceptable excipient or
carrier. In some embodiments, the pharmaceutical composition is sterile. The pharmaceutical
compositions may be formulated to be compatible with their intended routes of administration.
In some embodiments, the pharmaceutical compositions of the disclosure are suitable for

administration to a human subject.
E. Diagnostic Antibodies

[0373] The antibodies provided herein may also be used for diagnostic purposes. For example,
diagnostic antibodies could be used for detecting protein S deficiencies, or for detecting protein

S levels in plasma prior to dosing (e.g. as a companion diagnostic).

[0374] Accordingly, in some embodiments, a Protein S antibody of the disclosure is
conjugated to a label, for example a detectable label, a spin label, a colorimetric label, a
radioactive label, an enzymatic label, a fluorescent label, or a magnetic label. The label may be
detectable by spectroscopic, photochemical, biochemical, immunochemical, fluorescent,

electrical, optical or chemical methods. Useful labels include, but are not limited to, magnetic
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beads (e.g. DYNABEADS®), fluorescent dyes (e.g., fluorescein isothiocyanate, red, rhodamine,
and the like), radiolabels (e.g., 3H, 1251, 358, 14C, or 32P), enzymes (e.g., LacZ, CAT,
horseradish peroxidase, alkaline phosphatase and others, commonly used as detectable enzymes,
either as marker gene products or in an ELISA), biotin, avidin, or streptavidin and colorimetric
labels such as colloidal gold colored glass or plastic (e.g. polystyrene, polypropylene, latex, etc.)
beads, and nanoparticles. In some embodiments, provided herein are substrates to which one or

more Protein S antibodies of the disclosure is attached.

[0375] Detection may be carried out on any biological sample obtained from a subject.
Biological samples include, but are not limited to whole blood, plasma, serum, saliva, urine,
feces, synovial fluid, cerebrospinal fluid, bronchial lavage, ascites fluid, bone marrow aspirate,
pleural effusion, tissue, cells, a biopsy, interstitial fluid, lymphatic fluid, or fractions thereof
derived from a subject. In some embodiments, the biological sample comprises cells and the
cells are in culture, in a suspension, on a slide, in intact tissue, or in preparation ready for a

FACs analysis.
III. Kits and Articles of Manufacture

[0376] The disclosure also provides a kit or article of manufacture comprising any one of the
antibodies disclosed herein, or any pharmaceutical composition disclosed herein. In some
embodiments, the kits may further include instructional materials for carrying out any of the
methods disclosed herein. In some embodiments, the kits may further include sterile containers
or vials for holding the antibodies and/or pharmaceutical compositions disclosed herein. In some
embodiments, the kits may further include sterile delivery devices for administering the
antibodies and/or pharmaceutical compositions disclosed herein. In some embodiments, an

article of manufacture comprises any pharmaceutical composition of the disclosure.
IV.  Exemplary Enumerated Embodiments
[0377] Exemplary enumerated embodiments of the disclosure are as follows.

[0378] 1. An antibody that binds Protein S, wherein the antibody is an inhibitor of the cofactor
activity of Protein S for activated Protein C (APC), an inhibitor of the cofactor activity of
Protein S for tissue factor pathway inhibitor (TFPI), or an inhibitor of the cofactor activity of
Protein S for both APC and TFPI, and wherein the antibody is human, humanized, or chimeric.
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[0379] 2. An antibody that binds Protein S, wherein the antibody is capable of promoting

coagulation and/or modulating a component in the coagulation cascade.

[0380] 3. The antibody of any one of Enumerated Embodiments 1-2, wherein the antibody is
an inhibitor for the cofactor activity of Protein S for APC.

[0381] 4. The antibody of any one of Enumerated Embodiments 1-2, wherein the antibody is
an inhibitor for the cofactor activity of Protein S for TFPL

[0382] 5. The antibody of any one of Enumerated Embodiments 1-2, wherein the antibody is
an inhibitor for the cofactor activity of Protein S for both APC and TFPL

[0383] 6. The antibody of Enumerated Embodiment 3, wherein the capability of the antibody
for inhibiting the cofactor activity of Protein S for TFPI is negligible.

[0384] 7. The antibody of Enumerated Embodiment 4, wherein the capability of the antibody
for inhibiting the cofactor activity of Protein S for APC is negligible.

[0385] 8. The antibody of any one of Enumerated Embodiments 1-7, wherein the antibody

binds to the C-terminus of Protein S.

[0386] 9. The antibody of any one of Enumerated Embodiments 1-7, wherein the antibody

binds to the N-terminus of Protein S.

[0387] 10. The antibody of any one of Enumerated Embodiments 1-9, wherein the antibody

binds to a thrombin-sensitive region of the Protein S.

[0388] 11. The antibody of any one of Enumerated Embodiments 1-9, wherein the antibody
binds to an EGF region of the Protein S.

[0389] 12. The antibody of any one of Enumerated Embodiments 1-9, wherein the antibody
binds to an SHBG region of Protein S.

[0390] 13. The antibody of any one of Enumerated Embodiments 1-12, wherein the antibody

is capable of promoting generation of a marker associated with coagulation activity.
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[0391] 14. The antibody of any one of Enumerated Embodiments 1-13, wherein the antibody

is capable of promoting thrombin generation.

[0392] 15. The antibody of any one of Enumerated Embodiments 1-14, wherein the antibody

is capable of promoting D-dimer levels.

[0393] 16. The antibody of any one of Enumerated Embodiments 1-15, wherein the antibody

is capable of promoting fibrin generation.

[0394] 17. The antibody of any one of Enumerated Embodiments 1-16, wherein activity of the

antibody is dose-dependent.

[0395] 18. The antibody of any one of Enumerated Embodiments 1-17, wherein activity of the

antibody is measured in vitro.

[0396] 19. The antibody of any one of Enumerated Embodiments 1-17, wherein activity of the

antibody is measured in vivo.

[0397] 20. The antibody of any one of Enumerated Embodiments 1-19, wherein the binding

affinity of the antibody to Protein S is calcium-dependent.

[0398] 21. The antibody of any one of Enumerated Embodiments 1-19, wherein the binding

affinity of the antibody to Protein S is calcium-independent.

[0399] 22. The antibody of any one of Enumerated Embodiments 1-21, wherein the antibody

binds to free Protein S.

[0400] 23. The antibody of any one of Enumerated Embodiments 1-21, wherein the antibody

binds to complexed Protein S.

[0401] 24. The antibody of Enumerated Embodiment 23, wherein the Protein S is complexed
with C4BP.

[0402] 25. The antibody of Enumerated Embodiment 23, wherein the Protein S is complexed
with TFPL
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[0403] 26. The antibody of any one of Enumerated Embodiments 1-25, wherein the antibody

is a monoclonal antibody.

[0404] 27. The antibody of any one of Enumerated Embodiments 1-26, wherein the antibody
is a full-length antibody.

[0405] 28. The antibody of any one of Enumerated Embodiments 1-26, wherein the antibody

is an antibody fragment.

[0406] 29. The antibody of any one of Enumerated Embodiments 1-28, wherein the antibody

is a humanized antibody.

[0407] 30. The antibody of any of Enumerated Embodiments 1-29, wherein the antibody

comprises a Fc domain.
[0408] 31. The antibody of Enumerated Embodiment 30, wherein the Fc domain is human.

[0409] 32. The antibody of Enumerated Embodiment 31, wherein the human Fc domain is
IgGl, IgG2, IgG3, or IgG4.

[0410] 33. The antibody of Enumerated Embodiment 32, wherein the Fc domain of the
antibody is human IgG4, optionally SEQ ID NO: 218, and comprises at least one amino acid
substitution at a position selected from the group consisting of: 215, 221, 222, 228, 234, 235,
236,239, 240, 241, 243, 244, 245, 247, 250, 252, 254, 256, 262, 263, 264, 265, 266, 267, 268,
269, 270, 292, 296, 297, 298, 299, 300, 305, 313, 324, 325, 326, 327, 328, 329, 330, 332, 333,
334, 345, 396, 428, 430, 433, 434, and 440, or comprises one or more of the substitutions
selected from the group consisting of T250Q/M428L, M252Y/S254T/T256E, M4281./N434S,
S267E/L328F, N325S/1.328F, and H433K/N434F, wherein the position numbers of the amino

acid residues are of the EU numbering scheme.

[0411] 34. The antibody of Enumerated Embodiment 27, wherein the antibody is a human

antibody.

[0412] 35. The antibody of Enumerated Embodiment 27, wherein the antibody is a chimeric

antibody.
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[0413] 36. The antibody of any one of Enumerated Embodiments 1-35, wherein the antibody

is conjugated.

[0414] 37. The antibody of Enumerated Embodiment 36, wherein the antibody is conjugated

to a label.

[0415] 38. The antibody of any one of Enumerated Embodiments 1-37, wherein the antibody
comprises any one or more of the amino acid sequences of the CDR sequences provided in

Tables 1A, 1B, 1C, 2A, 2B, and 2C.

[0416] 39. The Protein S antibody of any one of Enumerated Embodiments 1-38, wherein the

antibody comprises:
(a) any one of the CDR-L1 amino acid sequences of Table 1A;
(b) any one of the CDR-L2 amino acid sequences of Table 1B;
(c) any one of the CDR-L3 amino acid sequences of Table 1C;
(d) any one of the CDR-H1 amino acid sequences of Table 2A,;
(e) any one of the CDR-H2 amino acid sequences of Table 2B; and
(f) any one of the CDR-H3 amino acid sequences of Table 2C.

[0417] 40. The Protein S antibody of any one of Enumerated Embodiments 1-39, wherein the

light chain variable domain of the antibody comprises:

(a) a CDR-L1 comprising the amino acid sequence of any one of SEQ ID NOs: 1-6, 9-
11, 117, 127, 136, 141, 174, 184, 194, and 204:

(b) a CDR-L2 comprising the amino acid sequence of any one of SEQ ID NOs: 12-20,
118, 128, 142, 175, 185, 195, and 205, and

(c) a CDR-L3 comprising the amino acid sequence of any one of SEQ ID NOs: 21-27,
30-32, 119, 123, 129, 137, 143, 176, 186, 196, and 206.
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[0418] 41. The Protein S antibody of any one of Enumerated Embodiments 1-40, wherein the

heavy chain variable domain of antibody comprises:

(a) a CDR-H1 comprising the amino acid sequence of any one of SEQ ID NOs: 33-39,
42-44,120, 124, 130, 138, 144, 179, 189, 199, and 209;

(b) a CDR-H2 comprising the amino acid sequence of any one of SEQ ID NOs: 45-51,
54-56, 121, 125, 139, 145, 180, 190, 200, and 210; and

(c) a CDR-H3 comprising the amino acid sequence of any one of SEQ ID NOs: 57-63,
66-68, 122, 126, 131, 140, 146, 181, 191, 201, and 211.

[0419] 42. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 1;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 12; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 21.

[0420] 43. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 2;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 13; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 22,

[0421] 44. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 3;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 14; and

(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 23,
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[0422]

45. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:

[0423]

(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 1;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 15; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 24.

46. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:

[0424]

(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 4;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 25.

47. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:

[0425]

(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 5;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 17; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 26.

48. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:

[0426]

(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 6;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 18; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 27,

49. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
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(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 9;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 19; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 30.

[0427] 50. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 10;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 16; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 31.

[0428] 51. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 11;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 20; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 32.

[0429] 52. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 117,
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 118; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 119.

[0430] 53. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 117,

(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 118; and
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(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 123.

[0431] 54. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 127,
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 128; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 129.

[0432] 55. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 136;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 17; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 137.

[0433] 56. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 141;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 142; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 143.

[0434] 57. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:
(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 174;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 175; and

(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 176.

111



WO 2021/226243 PCT/US2021/030900

[0435]

58. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:

[0436]

(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 184;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 185; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 186.

59. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:

[0437]

(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 194;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 195; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 196.

60. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the

light chain variable domain of the antibody comprises:

[0438]

(a) a CDR-L1 comprising the amino acid sequence of SEQ ID NO: 204;
(b) a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 205; and
(c) a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 206.

61. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:

[0439]

(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 33;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 45; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 57.

62. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
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(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 34;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 46; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 58.

[0440] 63. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 35;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 47; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 59.

[0441] 64. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 36;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 48; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 60.

[0442] 65. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 37,
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 49; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 61.

[0443] 66. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 38;

(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 50; and
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(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 62.

[0444] 67. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 39;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 51; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 63.

[0445] 68. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 42;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 54; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 66.

[0446] 69. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 43;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 55; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 67.

[0447] 70. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 44;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 56; and

(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 68.
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[0448] 71. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 120;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 121; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 122.

[0449] 72. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 124;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 125; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 126.

[0450] 73. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 130;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 50; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 131.

[0451] 74. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 138;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 139; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 140.

[0452] 75. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
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(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 144;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 145; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 146.

[0453] 76. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 179;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 180; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 181.

[0454] 77. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 189;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 190; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 191.

[0455] 78. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 199;
(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 200; and
(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 201.

[0456] 79. The Protein S antibody of any one of Enumerated Embodiments 1-60, wherein the

heavy chain variable domain of the antibody comprises:
(a) a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 209;

(b) a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 210; and
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(c) a CDR-H3 comprising the amino acid sequence of SEQ ID NO: 211.

[0457] 80. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID
NO: 12, SEQ ID NO: 21, SEQ ID NO: 33, SEQ ID NO: 45, and SEQ ID NO: 57.

[0458] 81. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 2, SEQ ID
NO: 13, SEQ ID NO: 22, SEQ ID NO: 34, SEQ ID NO: 46, and SEQ ID NO: 58.

[0459] 82. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 3, SEQ ID
NO: 14, SEQ ID NO: 23, SEQ ID NO: 35, SEQ ID NO: 47, and SEQ ID NO: 59.

[0460] 83. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 1, SEQ ID
NO: 15, SEQ ID NO: 24, SEQ ID NO: 36, SEQ ID NO: 48, and SEQ ID NO: 60.

[0461] 84. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy amino acid sequences of SEQ ID NO: 4, SEQ ID NO:
16, SEQ ID NO: 25, SEQ ID NO: 37, SEQ ID NO: 49, and SEQ ID NO: 61.

[0462] 85. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 5, SEQ ID
NO: 17, SEQ ID NO: 26, SEQ ID NO: 38, SEQ ID NO: 50, and SEQ ID NO: 62.

[0463] 86. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 6, SEQ ID
NO: 18, SEQ ID NO: 27, SEQ ID NO: 39, SEQ ID NO: 51, and SEQ ID NO: 63.

[0464] 87. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 9, SEQ ID
NO: 19, SEQ ID NO: 30, SEQ ID NO: 42, SEQ ID NO: 54, and SEQ ID NO: 66.
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[0465] 88. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 10, SEQ ID
NO: 16, SEQ ID NO: 31, SEQ ID NO: 43, SEQ ID NO: 55, and SEQ ID NO: 67.

[0466] 89. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 11, SEQ ID
NO: 20, SEQ ID NO: 32, SEQ ID NO: 44, SEQ ID NO: 56, and SEQ ID NO: 68.

[0467] 90. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 117, SEQ
ID NO: 118, SEQ ID NO: 119, SEQ ID NO: 120, SEQ ID NO: 121, and SEQ ID NO: 122.

[0468] 91. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 117, SEQ
ID NO: 118, SEQ ID NO: 123, SEQ ID NO: 124, SEQ ID NO: 125, and SEQ ID NO: 126.

[0469] 92. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 127, SEQ
ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 130, SEQ ID NO: 50, and SEQ ID NO: 131.

[0470] 93. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 136, SEQ
ID NO: 17, SEQ ID NO: 137, SEQ ID NO: 138, SEQ ID NO: 139, and SEQ ID NO: 140.

[0471] 94. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 141, SEQ
ID NO: 142, SEQ ID NO: 143, SEQ ID NO: 144, SEQ ID NO: 145, and SEQ ID NO: 146.

[0472] 95. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 174, SEQ
ID NO: 175, SEQ ID NO: 176, SEQ ID NO: 179, SEQ ID NO: 180, and SEQ ID NO: 181.

[0473] 96. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 184, SEQ
ID NO: 185, SEQ ID NO: 186, SEQ ID NO: 189, SEQ ID NO: 190, and SEQ ID NO: 191.
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[0474] 97. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 194, SEQ
ID NO: 195, SEQ ID NO: 196, SEQ ID NO: 199, SEQ ID NO: 200, and SEQ ID NO: 201.

[0475] 98. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
antibody comprises the light and heavy CDR amino acid sequences of SEQ ID NO: 204, SEQ
ID NO: 205, SEQ ID NO: 206, SEQ ID NO: 209, SEQ ID NO: 210, and SEQ ID NO: 211.

[0476] 99. The Protein S antibody of any one of Enumerated Embodiments 1-98, wherein the
antibody comprises the variable chain amino acid sequence of any one of the amino acid
sequences provided in Table 4A, and/or the variable chain amino acid sequence of any one of

the amino acid sequences provided in Table 4B.

[0477] 100. The Protein S antibody of any one of Enumerated Embodiments 1-99, wherein the
antibody comprises the light and heavy variable chain amino acid sequence of any one of the

amino acid sequence combinations provided in Table 4C.

[0478] 101. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 69 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 70, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto.

[0479] 102. The Protein S antibody of one of Enumerated Embodiments 1-100, wherein the
light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO:
71 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 72, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto.
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[0480] 103. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 73 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 74, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto.

[0481] 104. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 75 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 76, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto.

[0482] 105. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 77 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 78, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto.

[0483] 106. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 79 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino

acid sequence of SEQ ID NO: 80, or an amino acid sequence with at least 80%, 81%, 82%, 83%,

120



WO 2021/226243 PCT/US2021/030900

84%, 85%, 86%, 87%, 88%. 89%. 90%, 91%, 92%, 93%. 94%. 95%. 96%., 97%, 98%., or 99%

sequence identity thereto.

[0484] 107. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 81 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 82, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto.

[0485] 108. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 87 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 88, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto.

[0486] 109. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises In some embodiments, provided
herein are Protein S antibodies, wherein the light chain variable domain of the antibodies
comprise the amino acid sequence of SEQ ID NO: 89 or an amino acid sequence with at least
80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99% sequence identity thereto; and/or wherein the heavy chain variable
domain of the antibody comprises the amino acid sequence of SEQ ID NO: 90, or an amino acid
sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto.

[0487] 110. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID

NO: 91 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
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88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 92, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%., 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto.

[0488] 111. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 148 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 149, or an amino acid sequence with at least 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or

99% sequence identity thereto.

[0489] 112. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 150 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 151, or an amino acid sequence with at least 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% sequence identity thereto.

[0490] 113. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 152 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 153, or an amino acid sequence with at least 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or

99% sequence identity thereto.
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[0491] 114. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 156 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 157, or an amino acid sequence with at least 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or

99% sequence identity thereto.

[0492] 115. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 158 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 159, or an amino acid sequence with at least 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
99% sequence identity thereto.

[0493] 116. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 177 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 182, or an amino acid sequence with at least 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or

99% sequence identity thereto.

[0494] 117. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 187 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino

acid sequence of SEQ ID NO: 192, or an amino acid sequence with at least 80%, 81%, 82%,
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83%, 84%, 85%, 86%, 87%. 88%. 89%, 90%, 91%, 92%. 93%, 94%. 95%. 96%, 97%, 98%, or

99% sequence identity thereto.

[0495] 118. The Protein S antibody of any one of Enumerated Embodiments 1-41, wherein the
light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID NO:
197 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%,
89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity thereto;
and/or wherein the heavy chain variable domain of the antibody comprises the amino acid
sequence of SEQ ID NO: 202, or an amino acid sequence with at least 80%, 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%., 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%

sequence identity thereto.

[0496] 119. The Protein S antibody of any one of Enumerated Embodiments 1-100, wherein
the light chain variable domain of the antibody comprises the amino acid sequence of SEQ ID
NO: 207 or an amino acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody comprises the amino
acid sequence of SEQ ID NO: 212, or an amino acid sequence with at least 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or

99% sequence identity thereto.

[0497] 120. The Protein S antibody of any one of Enumerated Embodiments 1-119, wherein
the light chain comprises the amino acid sequence of SEQ ID NO: 214.

[0498] 121. The Protein S antibody of any one of Enumerated Embodiments 1-119, wherein
the light chain comprises the amino acid sequence of SEQ ID NO: 215.

[0499] 122. A pharmaceutical composition comprising any one of the antibodies of

Enumerated Embodiments 1-121, and optionally a pharmaceutically acceptable excipient.

[0500] 123. A complex comprising Protein S and the antibody of any one of Enumerated

Embodiments 1-119, wherein the antibody is bound to the Protein S, and the Protein S is free.
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[0501] 124. A complex comprising Protein S and the antibody of any one of Enumerated
Embodiments 1-119, wherein the antibody is bound to the Protein S, and the Protein S is

complexed.

[0502] 125. The complex of Enumerated Embodiment 124, wherein the Protein S is bound to
C4BP.

[0503] 126. The complex of Enumerated Embodiment 124, wherein the Protein S is bound to
TFPL

[0504] 127. A nucleic acid encoding for any one of the antibodies of Enumerated

Embodiments 1-121.

[0505] 128. The nucleic acid of Enumerated Embodiment 127, comprising any one of the

nucleic acid sequences selected from Table SA.

[0506] 129. The nucleic acid of any one of Enumerated Embodiments 127-128, comprising

any one of the nucleic acid sequences selected from Table 5B.

[0507] 130. The nucleic acid of any one of Enumerated Embodiments 127-129, wherein the
nucleic acid comprises the nucleic acid sequence of any one of the nucleic acid sequence

combinations provided in Table 5C.

[0508] 131. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 93 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by the
nucleic acid sequence of SEQ ID NO: 94, or a nucleic acid sequence with at least 80%, 81%,
82%, 83%, 84%, 85%. 86%., 87%, 88%, 89%, 90%, 91%, 92%., 93%, 94%, 95%, 96%, 97%,
98%, or 99% sequence identity thereto.

[0509] 132. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the

light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of

SEQ ID NO: 95 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%,

87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
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thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by the
nucleic acid sequence of SEQ ID NO: 96, or a nucleic acid sequence with at least 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% sequence identity thereto.

[0510] 133. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 97 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by the
nucleic acid sequence of SEQ ID NO: 98, or a nucleic acid sequence with at least 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% sequence identity thereto.

[0511] 134. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 99 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence identity
thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by the
nucleic acid sequence of SEQ ID NO: 100, or a nucleic acid sequence with at least 80%, 81%,
82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% sequence identity thereto.

[0512] 135. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 101 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 102, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0513] 136. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the

light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
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SEQ ID NO: 103 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 104, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%., 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0514] 137. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 105 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 106, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0515] 138. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 111 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 112, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%. 85%. 86%, 87%, 88%, 89%, 90%, 91%, 92%. 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0516] 139. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 113 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 114, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.
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[0517] 140. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 115 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 116, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%., 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0518] 141. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 162 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 163, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%., 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0519] 142. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 164 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 165, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0520] 143. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 166 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by

the nucleic acid sequence of SEQ ID NO: 167, or a nucleic acid sequence with at least 80%,
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81%, 82%, 83%, 84%. 85%, 86%. 87%, 88%. 89%. 90%. 91%, 92%. 93%, 94%. 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0521] 144. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 170 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 171, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%., 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0522] 145. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 172 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 173, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0523] 146. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 178 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 183, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0524] 147. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 188 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
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identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 193, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0525] 148. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 198 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 203, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%., 85%. 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0526] 149. The nucleic acid of any one of Enumerated Embodiments 127-130, wherein the
light chain variable domain of the Protein S antibody is encoded by the nucleic acid sequence of
SEQ ID NO: 208 or a nucleic acid sequence with at least 80%, 81%, 82%, 83%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% sequence
identity thereto; and/or wherein the heavy chain variable domain of the antibody is encoded by
the nucleic acid sequence of SEQ ID NO: 213, or a nucleic acid sequence with at least 80%,
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity thereto.

[0527] 150. A vector comprising the nucleic acid of any one of Enumerated Embodiments

127-149.

[0528] 151. An in vitro method of promoting the coagulation of blood, comprising contacting

the antibody of any one of Enumerated Embodiments 1-121 with a blood sample.

[0529] 152. The method of Enumerated Embodiment 151, wherein the blood sample

comprises plasma.

[0530] 153. The method of any one of Enumerated Embodiments 151-152, wherein a marker

associated with coagulation activity is increased.
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[0531] 154. The method of any one of Enumerated Embodiments 151-153, wherein thrombin

generation is promoted.

[0532] 155. The method of any one of Enumerated Embodiments 151-154, wherein fibrin

generation is promoted.

[0533] 156. The method of any one of Enumerated Embodiments 151-155, wherein D-dimer

levels are promoted.

[0534] 157. The method of any one of Enumerated Embodiments 151-156, wherein the blood
sample is obtained from a subject having a coagulation factor deficiency, von Willebrand

disease, or a platelet disorder.

[0535] 158. A method of promoting the coagulation of blood in a subject in need thereof,
comprising administering to the subject the antibody of any one of Enumerated Embodiments 1-

121 or the pharmaceutical composition of Enumerated Embodiment 122.

[0536] 159. The method of Enumerated Embodiment 158, wherein a marker associated with

coagulation activity is increased.

[0537] 160. The method of any of Enumerated Embodiments 158-159, wherein thrombin

generation is promoted in the subject.

[0538] 161. The method of any of Enumerated Embodiments 158-160, wherein fibrin

generation is promoted in the subject.

[0539] 162. The method of any of Enumerated Embodiments 153-161, wherein D-dimer levels

are increased in the subject.

[0540] 163. The method of any of Enumerated Embodiments 153-162, wherein the antibody

remains active in the subject for a period of time.

[0541] 164. method of any of Enumerated Embodiments 151-163, wherein activity of the
antibody is dose-dependent.
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[0542] 165. A method of promoting the generation of thrombin in a subject in need thereof,
comprising administering to the subject the antibody of any one of Enumerated Embodiments 1-

121 or the pharmaceutical composition of Enumerated Embodiment 122.

[0543] 166. The method of Enumerated Embodiment 165, wherein the subject has a
coagulation factor deficiency, von Willebrand disease, or a platelet disorder, and the antibody

restores or promotes the generation of thrombin.

[0544] 167. A method of treating a condition in a subject in need thereof, comprising
administering to the subject the antibody of Enumerated Embodiments 1-121 or the
pharmaceutical composition of Enumerated Embodiment 122, wherein the condition is selected
from the group consisting of: bleeding disorders, platelet disorders, trauma, and bleeding

resulting from a surgery or a medical procedure.

[0545] 168. The method of Enumerated Embodiment 167, wherein the method of treating is
prophylactic.

[0546] 169. The method of Enumerated Embodiment 167, wherein the method of treating is

on-demand.

[0547] 170. The method of any one of Enumerated Embodiments 167-169, wherein the

method is prophylactic and on-demand.

[0548] 171. The method of any one of Enumerated Embodiments 168 or 170, wherein the

prophylactic method of treating is a routine prophylaxis.

[0549] 172. The method of any one of Enumerated Embodiments 167-171, wherein the
administration of the antibody of any one of Enumerated Embodiments 1-119 is a subcutaneous

administration.

[0550] 173. The method of any one of Enumerated Embodiments 158-172, wherein the

method of treating is acute.

[0551] 174. The method of any one of Enumerated Embodiments 158-172, wherein the

method of treating is chronic.
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[0552] 175. The method of any one of Enumerated Embodiments 158-172, wherein the

method of treating is perioperative.

[0553] 176. The method of any one of Enumerated Embodiments 158-172, wherein the

method of treating is intermittent.

[0554] 177. The method of any one of Enumerated Embodiments 158-176, wherein the
antibody exhibits graded inhibition.

[0555] 178. The method of any one of Enumerated Embodiments 158-176, wherein the
antibody exhibits switch-like inhibition.

[0556] 179. The method of any one of Enumerated Embodiments 167-178, wherein the
subject suffers from two or more conditions selected from the group consisting of: bleeding
disorders, platelet disorders, trauma, and bleeding resulting from a surgery or a medical

procedure.

[0557] 180. The method of any one of Enumerated Embodiments 165-179, wherein the
subject suffers from a bleeding disorder selected from the group consisting of: hemophilia A,
hemophilia B, von Willebrand disease (vWD) disease, menorrhagia, Factor I deficiency, Factor
II deficiency, Factor V deficiency, Factor VII deficiency, Factor X deficiency, Factor XI
deficiency, Factor VIII deficiency (hemophilia A), Factor IX deficiency (hemophilia B), trauma,

and hereditary hemorrhagic telangiectasia.

[0558] 181. The method of any one of Enumerated Embodiments 158-180, wherein the

subject is a hemophilia carrier.

[0559] 182. The method of any one of Enumerated Embodiments 165-181, wherein the

subject suffers from menorrhagia.

[0560] 183. The method of any one of Enumerated Embodiments 158-182, wherein the
subject suffers from menorrhagia associated with one or more of the bleeding disorders or the

platelet disorders.

[0561] 184. The method of Enumerated Embodiment 180, wherein the bleeding disorder is

vWD, and wherein the subject is undergoing a prophylactic treatment.
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[0562] 185. The method of Enumerated Embodiment 180, wherein the bleeding disorder is
vWD, and the vWD is a subtype selected from: vWD Type 1, vWD Type 2A, vWD Type 2B,
vWD Type 2N, vWD Type 2M, vWD Type 3, and acquired vWD.

[0563] 186. The method of any one of Enumerated Embodiments 167-185, wherein the
condition is a platelet disorder selected from the group consisting of: Bernard-Soulier syndrome,

Glanzmann’s thrombasthenia, and platelet storage pool deficiency.

[0564] 187. The method of Enumerated Embodiment 186, wherein the platelet disorder is a
platelet storage pool deficiency selected from the group consisting of: Gray platelet syndrome,

Quebec platelet disorder, and MYH9-related thrombocytopenia (MYHORD).

[0565] 188. The method of Enumerated Embodiment 180, wherein the bleeding disorder is
selected from Factor I deficiency, Factor II deficiency, Factor V deficiency, Factor VII
deficiency, Factor X deficiency, Factor XI deficiency, Factor VIII deficiency (hemophilia A),
Factor IX deficiency (hemophilia B), and vWD disease, and wherein the subject has inhibitors.

[0566] 189. The method of any one of Enumerated Embodiments 167-188, wherein the
antibody or the pharmaceutical composition is capable of promoting thrombin generation in the

subject.

[0567] 190. The method of any one of Enumerated Embodiments 165-166, wherein the

thrombin generation does not exceed a predetermined threshold level.

[0568] 191. The method of any one of Enumerated Embodiments 165-166 and 190, wherein

the thrombin generation is antibody concentration-dependent.

[0569] 193. A kit or article of manufacture comprising an antibody of any one of Enumerated

Embodiments 1-121 or the pharmaceutical composition of Enumerated Embodiment 122.

[0570] 193. Use of the antibody of any one of Enumerated Embodiments 1-121 or the
pharmaceutical composition of Enumerated Embodiment 122 for the treatment of a condition in

a subject in need thereof.

134



WO 2021/226243 PCT/US2021/030900

[0571] 194. Use of the antibody of any one of Enumerated Embodiments 1-121 or the
pharmaceutical composition of Enumerated Embodiment 122 for the manufacture of a

medicament for the treatment of a condition in a subject in need thereof.

[0572] The present invention is not limited in scope by the specific embodiments described
herein, which are intended as illustrations of individual aspects or embodiments of the invention.
Functionally equivalent methods and components are within the scope of the invention. Various
modifications of the invention, in addition to those described here, are apparent to those skilled
in the art from the foregoing description and accompanying drawings. Such modifications fall

within the scope of the invention.

[0573] The invention is now described with reference to the following Examples. These
Examples are provided for the purpose of illustration only and the invention should in no way be
construed as being limited to these Examples, but rather should be construed to encompass any

and all variations which become evident as a result of the teaching provided herein.

[0574] Without further description, it is believed that one of ordinary skill in the art can, using
the preceding description and the following illustrative examples, make and utilize the
antibodies of the present invention and practice the claimed methods. The following examples
therefore, specifically point out the preferred embodiments of the present invention, and are not

to be construed as limiting in any way the remainder of the disclosure.
EXAMPLES
Example 1: Generation of Protein S Antibodies

[0575] The Protein S antibodies of the disclosure were generated as follows. Animals (e.g.,
mice, rats) were immunized with a full-length purified human plasma Protein S. Three
immunization campaigns were carried out and standard techniques were used to generate
hybridoma libraries from the animals. Flow cytometry and single cell sorting was used to
generate single cell clones. Supernatants from these single clones were then screened for
binding to both human and cynomolgus monkey Protein S. Clones that exhibited binding to
both human and cynomolgus monkey Protein S were selected for expanded growth. The
expanded cultures were then purified over Protein G or Protein A Sepharose using standard
techniques. These purified antibody preparations were used in subsequent functional assays.

135



WO 2021/226243 PCT/US2021/030900

The selected Protein S antibodies had a human or mouse variable region and a rat Fc domain, or

a mouse Fc domain.

[0576] Antibodies having a human variable region and a rat or mouse Fc domain were made

into fully human antibodies maintaining the human variable domain as the parent antibody, but

with a human IgG4 Fc domain. Table 6 below lists the Antibody number used to designate the

human antibodies in the first column and the corresponding parental rodent antibodies (with the

human variable region) in the second column. The second column also includes a single

antibody with a mouse variable domain and a mouse Fc domain. The subsequent columns

provide the variable light chain/variable heavy chain amino acid sequences and nucleic acid

sequences, and the last column provides the amino acid sequences of the set of six CDRs that

map to each Antibody.

Table 6
Human Rat Variable Light | Variable Light CDR Combination
Antibody: Antibody: Chain, Chain, Variable (Amino Acid
Protein S Protein S Variable Heavy Chain Sequences)
Antibody with | Antibody Heavy Chain (Nucleic Acid
Human Fe¢ with Rat F¢ | (Amino Acid Sequences)
Sequences)
Antibody 1 Antibody 13 | SEQ ID NO: SEQ ID NO: 95, SEQ ID NO: 2,
71, SEQ ID SEQ ID NO: 96 SEQ ID NO: 13,
NO: 72 SEQ ID NO: 22,
SEQ ID NO: 34,
SEQ ID NO: 46,
SEQ ID NO: 58
Antibody 2 Antibody 14 | SEQ ID NO: SEQ ID NO: 97, SEQ ID NO: 3,
73, SEQ ID SEQ ID NO: 98 SEQ ID NO: 14,
NO: 74 SEQ ID NO: 23,
SEQ ID NO: 35,
SEQ ID NO: 47,
SEQ ID NO: 59
Antibody 3 Antibody 15 | SEQ ID NO: SEQ ID NO: 99, SEQ ID NO: 1,
75, SEQ ID SEQ ID NO: 100 SEQ ID NO: 15,
NO: 76 SEQ ID NO: 24,
SEQ ID NO: 36,
SEQ ID NO: 48,
SEQ ID NO: 60
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Human Rat Variable Light | Variable Light CDR Combination
Antibody: Antibody: Chain, Chain, Variable (Amino Acid
Protein S Protein S Variable Heavy Chain Sequences)
Antibody with | Antibody Heavy Chain (Nucleic Acid
Human F¢ with Rat Fc | (Amino Acid Sequences)

Sequences)
Antibody 4 Antibody 16 | SEQ ID NO: SEQID NO: 101, | SEQID NO: 4,
77, SEQ ID SEQ ID NO: 102 SEQ ID NO: 16,
NO: 78 SEQ ID NO: 25,
SEQ ID NO: 37,
SEQ ID NO: 49,
SEQ ID NO: 61
Antibody 6 Antibody 18 | SEQ ID NO: SEQID NO: 115, | SEQID NO: 11,
91, SEQ ID SEQID NO: 116 SEQ ID NO: 20,
NO: 92 SEQ ID NO: 32,
SEQ ID NO: 44,
SEQ ID NO: 56,
SEQ ID NO: 68
Antibody 7 Antibody 19 | SEQ ID NO: SEQ ID NO: 93, SEQ ID NO: 1,
69, SEQ ID SEQ ID NO: 94 SEQ ID NO: 12,
NO: 70 SEQ ID NO: 21,
SEQ ID NO: 33,
SEQ ID NO: 45,
SEQ ID NO: 57
Antibody 8 Antibody 20 | SEQ ID NO: SEQID NO: 103, | SEQID NO: 5,
79, SEQ ID SEQ ID NO: 104 SEQ ID NO: 17,
NO: 80 SEQ ID NO: 26,
SEQ ID NO: 38,
SEQ ID NO: 50,
SEQ ID NO: 62
Antibody 9 Antibody 21 | SEQ ID NO: SEQ ID NO: 105, | SEQ ID NO: 6,
81, SEQID SEQ ID NO; 106 SEQ ID NO: 18,
NO: 82 SEQ ID NO: 27,
SEQ ID NO: 39,
SEQ ID NO: 51,
SEQ ID NO: 63
Antibody 11 Antibody 23 | SEQ ID NO: SEQID NO: 111, | SEQID NO: 9,
87, SEQ ID SEQID NO: 112 SEQ ID NO: 19,
NO: 88 SEQ ID NO: 30,
SEQ ID NO: 42,
SEQ ID NO: 54,
SEQ ID NO: 66
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Human Rat Variable Light | Variable Light CDR Combination
Antibody: Antibody: Chain, Chain, Variable (Amino Acid
Protein S Protein S Variable Heavy Chain Sequences)
Antibody with | Antibody Heavy Chain (Nucleic Acid
Human F¢ with Rat Fc | (Amino Acid Sequences)

Sequences)
Antibody 12 Antibody 24 | SEQ ID NO: SEQID NO: 113, | SEQID NO: 10,
89, SEQ ID SEQIDNO: 114 SEQ ID NO: 16,
NO: 90 SEQ ID NO: 31,
SEQ ID NO: 43,
SEQ ID NO: 55,
SEQ ID NO: 67
Antibody 29 Antibody 35 | SEQ ID NO: SEQID NO: 162, | SEQID NO: 117,
148, SEQ ID SEQ ID NO: 163 SEQ ID NO: 118,
NO: 149 SEQ ID NO: 119,
SEQ ID NO: 120,
SEQ ID NO: 121,
SEQ ID NO: 122
Antibody 30 Antibody 36 | SEQ ID NO: SEQID NO: 164, | SEQID NO: 117,
150, SEQ ID SEQ ID NO: 165 SEQ ID NO: 118,
NO: 151 SEQ ID NO: 123,
SEQ ID NO: 124,
SEQ ID NO: 125,
SEQ ID NO: 126
Antibody 25 Antibody 31 | SEQ ID NO: SEQID NO: 166, | SEQID NO: 127,
152, SEQ ID SEQ ID NO: 167 SEQ ID NO: 128,
NO: 153 SEQ ID NO: 129,
SEQ ID NO: 130,
SEQ ID NO: 50,
SEQ ID NO: 131
Antibody 27 Antibody 33 | SEQ ID NO: SEQID NO: 170, | SEQ ID NO: 136,
156, SEQ ID SEQ ID NO: 171 SEQ ID NO: 17,
NO: 157 SEQ ID NO: 137,
SEQ ID NO: 138,
SEQ ID NO: 139,
SEQ ID NO: 140
Antibody 28 Antibody SEQ ID NO: SEQID NO: 172, | SEQID NO: 141,
34% 158, SEQ ID SEQID NO: 173 SEQ ID NO: 142,
(*mouse NO: 159 SEQ ID NO: 143,
variable SEQ ID NO: 144,
region/mouse SEQ ID NO: 145,
Fc) SEQ ID NO: 146
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Human Rat Variable Light | Variable Light CDR Combination
Antibody: Antibody: Chain, Chain, Variable (Amino Acid
Protein S Protein S Variable Heavy Chain Sequences)
Antibody with | Antibody Heavy Chain (Nucleic Acid
Human F¢ with Rat Fc | (Amino Acid Sequences)

Sequences)
Antibody 37 Antibody 38 | SEQ ID NO: SEQID NO: 178, | SEQID NO: 174,
177, SEQ ID SEQ ID NO: 183 SEQ ID NO: 175,
NO: 182 SEQ ID NO: 176,
SEQ ID NO: 179,
SEQ ID NO: 180,
SEQ ID NO: 181
Antibody 39 Antibody 40 | SEQ ID NO: SEQID NO: 188, | SEQID NO: 184,
187, SEQ ID SEQ ID NO: 193 SEQ ID NO: 185,
NO: 192 SEQ ID NO: 186,
SEQ ID NO: 189,
SEQ ID NO: 190,
SEQ ID NO: 191
Antibody 41 Antibody 42 | SEQ ID NO: SEQID NO: 198, | SEQID NO: 194,
197, SEQ ID SEQ ID NO: 203 SEQ ID NO: 195,
NO: 202 SEQ ID NO: 196,
SEQ ID NO: 199,
SEQ ID NO: 200,
SEQ ID NO: 201
Antibody 43 Antibody 44 | SEQ ID NO: SEQID NO: 208, | SEQ ID NO: 204,
207, SEQ ID SEQ ID NO: 213 SEQ ID NO: 205,
NO: 212 SEQ ID NO: 206,

SEQ ID NO: 209,
SEQ ID NO: 210,
SEQ ID NO: 211

Example 2: Assessing Thrombin Generation in APC and TFPI Cofactor Activity Screening

Assays

Assessing APC and TFPI Cofactor Activity with Screening Assays

[0577]

FIGS. 2A-2B depict exemplary assays performed to assess APC and TFPI cofactor

activity, respectively and demonstrate how a APC cofactor inhibitor and a TFPI cofactor

inhibitor would behave in the assay.
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[0578] FIGS. 2A-2B depict assays performed to assess APC and TFPI cofactor activity,
respectively. For the APC cofactor activity screening assay depicted in FIG. 2A, the following
were tested: Protein S depleted platelet poor plasma, Protein S depleted plasma reconstituted
with a Protein S and APC mixture, and Protein S depleted plasma reconstituted with a Protein S
and APC mixture in the presence of varying concentrations of an anti-Protein S monoclonal
antibody (mAb). The Protein S and APC mixture was made by pre-mixing Protein S and APC
and adding to the Protein S depleted plasma to create a Protein S-dependent assay, due to APC
not showing inhibition of thrombin generation in the absence of Protein S. As shown, the
addition of the pre-mixed Protein S and APC mixture to Protein S depleted plasma shows
significantly less tissue factor-induced thrombin generation than the Protein S depleted plasma
alone. Addition of anti-Protein S mAbs to the Protein S depleted plasma + Protein S and APC
mixture restored tissue factor-induced thrombin generation in a concentration-dependent

manner.

[0579] For the TFPI cofactor activity screening assay depicted in FIG. 2B, the following were
tested: platelet rich plasma with no treatment (also referred to herein as platelet-rich plasma, or
PRP), a commercial Factor VIII (FVIII) neutralizing antibody, and a FVIII antibody and Protein
S polyclonal antibody (pAB) mixture. The FVIII antibody acts as a neutralizing antibody and
inhibits tissue factor induced thrombin generation. Addition of the neutralizing Protein S
antibodies enhanced thrombin generation in the presence of the FVIII antibody. Neutralizing
Protein C antibodies did not show an effect on thrombin generation in the TFPI cofactor activity
assay, suggesting that endogenous Protein C or activated Protein C does not inhibit thrombin

generation in this assay.

[0580] Clones M1-M40 were generated from a rat hybridoma library described in Example 1.
The cofactor activity assays performed as described when referring to FIGS. 2A-2B were used to
measure the amount of thrombin generation in the presence of clones M1-M40 generated from a
rat hybridoma library. FIGS. 3-4 depict the peak thrombin levels generated from an APC
cofactor screening assay (APC assay) and a TFPI cofactor screening assay, respectively, of the
clones M1-M40. Controls used for the APC assay depicted in FIG. 3 were platelet-poor plasma
(“PPP”) alone and PPP with APC. Controls used for the TFPI assay depicted in FIG. 4 were
platelet-rich plasma (“PRP”) alone and PRP with a commercial neutralizing FVIII antibody.

Example 3: Characterization of Selected Protein S Antibodies
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Characterization of Inhibitor Type by Cofactor Activity Assays

[0581] As a general matter, Protein S antibodies can be identified as either a dual inhibitor of
Protein S cofactor activity for both APC and TFPI, for APC only (APC cofactor inhibitor), or for
TFPI (TFPI cofactor inhibitor) only. The antibodies can be categorized by assessment of the
thrombin generation profiles shown when assaying each antibody using the cofactor activity

assays described in FIGS. 2A-2B.

[0582] FIGS. 5-6 depict thrombin generation in the presence of Antibody 13 in the TFPI
cofactor assay (FIG. 5) and the APC cofactor assay (FIG. 6). As shown in the TFPI cofactor
activity assay using PRP, robust thrombin generation occurred in the absence of FVIII antibody
and was reduced by addition of the FVIII antibody. Addition of 267 nM Antibody 13 promoted
thrombin generation in the presence of the FVIII antibody. As shown in the APC cofactor
activity assay, thrombin generation was reduced by addition of both APC and Protein S to
Protein S depleted plasma. Addition of 267 nM Antibody 13 to Protein S depleted plasma
containing APC and Protein S rescued thrombin generation. Since Antibody 13 induced
thrombin generation in both the TFPI and APC cofactor assays, Antibody 13 was characterized

as a dual inhibitor.

[0583] FIGS. 7-8 depict the thrombin generation of Antibody 21 when using a TFPI cofactor
assay (FIG. 7) and an APC cofactor assay (FIG. 8). As shown in the TFPI cofactor activity assay
depicted in FIG. 7, in PRP, robust thrombin generation occurred in the absence of FVIII
antibody. Thrombin generation was reduced by addition of the FVIII antibody only. Addition of
267 nM Antibody 21 showed no rescue of the thrombin generation. As shown in the APC
cofactor activity assay depicted in FIG. 8, thrombin generation was reduced by addition of a
mixture of APC and Protein S, which was rescued by the addition of 267 nM Antibody 21.
Because Antibody 21 did not induce thrombin generation in the TFPI cofactor assay but did
rescue thrombin generation in the APC cofactor assay, Antibody 21 was characterized as an

APC cofactor inhibitor.

[0584] FIGS. 9-10 depict the thrombin generation of Antibody 23 when using a TFPI cofactor
assay (FIG. 9) and an APC cofactor assay (FIG. 10). As shown in the TFPI cofactor activity
assay depicted in FIG. 9, in PRP, robust thrombin generation occurred in the absence of FVIII
antibody. Thrombin generation was reduced by addition of the FVIII antibody only. Addition of
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267 nM Antibody 23 promoted thrombin generation. As shown in the APC cofactor activity
assay depicted in FIG. 10, in Protein S depleted plasma, thrombin generation was reduced by
addition of a mixture of APC and Protein S. Addition of 267 nM Antibody 23 to Protein S
depleted plasma with APC + Protein S showed limited rescue of the thrombin generation. Since
Antibody 23 induced thrombin generation in the TFPI cofactor assay but not in the APC cofactor

assay, Antibody 23 was characterized as a TFPI cofactor inhibitor.
Characterization of Protein S Antibodies

[0585] The assay results depicted in FIGS. 11A-20H were used to characterize the exemplary

Protein S antibodies provided herein. The antibodies were characterized as an inhibitor of APC

cofactor activity (APC cofactor inhibitor), an inhibitor of TFPI cofactor activity (TFPI cofactor

inhibitor), or a dual inhibitor. Binding regions and calcium dependence were also determined.

The results of the characterization assays are summarized in Tables 7 and 8 below and described

in further detail in the below sections.

Table 7
Protein S | Fc | Pathway IC50 APC | Hill ICS50 TFPI Hill
Antibody Inhibitor (nM) Coefficient (nM) Coefficient
(APC,
TFPIL, or
Dual)
Antibody Rat | Dual 5.30E-09 2.56 5.11E-08 5.62
13
Antibody Rat | Dual 8.76E-09 2.26 7.33E-08 2.46
14
Antibody Rat | Dual 1.35E-08 2.80 7.73E-08 3.79
15
Antibody Rat | Dual 1.40E-08 2.69 4.63E-08 39
16
Antibody Rat | APC only 1.28E-08 2.7 N/A N/A
18
Antibody Rat | Dual 8.12E-08 1.06 1.05E-07 1.39
19
Antibody Rat | Dual 1.28E-08 2.70 N/A N/A
20
Antibody Rat | APC only 6.23E-09 2.10 N/A N/A
21
Antibody Rat | TFPI only N/A N/A <4.4E-09 N/A
23
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Protein S | Fc | Pathway IC50 APC | Hill IC50 TFPI Hill
Antibody Inhibitor (nM) Coefficient (nM) Coefficient

(APC,
TFPI, or
Dual)
Antibody | Rat | Dual 1.79E-08 1.6 7.36E-08 1.59
24
Antibody | Rat | APC only 9.90E-08 1.12 N/A N/A
31
Antibody | Rat | Dual 5.81E-08 248 3.4E-08 221
33
Antibody Mo | APC only 9.58E-08 2.28 N/A N/A
34 use
Antibody Rat | APC only 3.71E-07 0.68 N/A N/A
35
Antibody | Rat | Dual 1.53E-08 1.55 6.05E-09 3.53
36
Antibody Rat | APC only 8.40E-08 0.70 N/A N/A
38
Antibody | Rat | APC only 1.19E-08 2.82 N/A N/A
40
Antibody Rat | APC only 2.15E-07 1.37 N/A N/A
42
Antibody Rat | APC only 4 92E-07 0.87 N/A N/A
44
Table 8
Protein S Pathway | Binds Calcium- Binds Thrombin-
Antibody Inhibitor | Heavy Dependent | Sensitive Region of
with Rat Fc Chain Binding Protein S
Antibody 13 | Dual Yes No No
Antibody 14 | Dual Yes No No
Antibody 15 | Dual Yes Yes Yes
Antibody 16 | Dual Yes Yes No
Antibody 19 | Dual Yes Yes Yes
Antibody 20 | Dual Yes Yes No
Antibody 24 | Dual Yes Yes Yes
Antibody 18 | APC Yes Yes No
Antibody 21 | APC Yes No No
Antibody 23 | TFPI No No No
Antibody 31 | APC No No No
Antibody 33 | Dual No Yes No
Antibody 34 | APC No Yes No
Antibody 35 | APC No Yes No

143




WO 2021/226243 PCT/US2021/030900

Antibody 36 | Dual No Yes No
Antibody 38 | APC No Yes No
Antibody 40 | APC No Yes No
Antibody 42 | APC No No No
Antibody 44 | APC Yes No No

[0586] Binding characteristics of the Protein S antibodies were also determined. Binding
interaction analysis was obtained by Surface Plasmon Resonance in a Biacore X100 instrument.
The human anti-IgG (Fc) antibody was immobilized to the carboxymethylated dextran
membrane on the sensor chip surface (CMS5) via the free amine method for a contact time of 420
seconds. Human anti-IgG antibody at 25 pg/mL in 0.15 M NaCl was immobilized to 9,785 RU
in 10 mM sodium acetate pH 5.0. Each tested monoclonal antibody (Antibody 1-12) was
captured at a fixed concentration (0.25 ug/mL) with immobilized human anti-IgG antibody.
Experimentally, the capture ligand level for the antibodies tested was determined to be 66-99

RL, corresponding to a Rmax of 61-91 RU. No signs of mass transport limitation were observed.

[0587] The following experimental conditions were used: purified Protein S was injected at
concentrations: 2-128 nM, 1:2-fold dilution. Dilution and running buffer were as follows: Hbs-
EP + 5 mM CaClz. Regeneration was obtained by 3 M MgClz. Binding constants (ka, kd, and
KD) were determined using the Biacore X100 evaluation software, assuming a 1:1 interaction of
Protein S and the tested monoclonal antibody under investigation. The resulting data are

presented in Table 9 below.

Table 9

Ka Kd KD

(1/MS) (1/S) nM
Antibody 1 2 90E+05 3.90E-04 1.33
Antibody 2 3.46E+05 5.60E-04 1.63
Antibody 3 2. 53E+05 5.69E-04 2.24
Antibody 4 3.99E+05 1.65E-03 4.13
Antibody 6 2. 80E+05 1.60E-03 5.79
Antibody 7 2 .52E+05 5.00E-03 20.00
Antibody 8 1.32E+05 8.23E-04 6.25
Antibody 9 2. 12E+05 3.36E-03 15.90
Antibody 11 1.16E+05 1.13E-03 9.60
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|Antibody 12 6.57E+05 b 47E-03 14.40

[0588] Binding characteristics of the Protein S antibodies were also further characterized using
Octet. Using the Octet System (Sartorius), the binding of each antibody to both human and
cynomolgus monkey (“cyno” in Table 10) Protein S was determined. The human Fc antibodies
were immobilized onto anti-human Fc capture probes by placing the probes into 10 pg/ml
antibody solution in 10 mg/ml bovine serum albumin, 20 mM Tris pH 7.0, 150 mM NacCl, and 4
mM calcium chloride. Next, the bound antibodies were placed into solutions containing 500 nM,
250 nM, 125 nM 62.5 nM, 31.25 nM, 15.625 nM and 7.81 nM Protein S and the association
rates were measured. Next, the probes were placed into buffer and the dissociation rates were

measured. A summary of the resulting data is provided in Table 10 below.

Table 10
KD
KD (cyno)
Antibody  |kon (1/Ms) |kdis (1/s) |(human) |kon (1/Ms)kdis (1/s) ™)
M) .
Antibody 1 |1.69E+05  [<1.0E-07 [<1.0E-12 |1.39E+05 <1.0E-07 [<1.0E-12
Antibody 2.07E+05  [<1.0E-07 [<1.0E-12 [1.54E+05 |<1.0E-07 [<1.0E-12

Antibody
Antibody

2

3 |1.64E+05 8.86E-06 [5.42E-11 [1.27E+05 [<1.0E-07 [<1.0E-12

4
Antibody 6 [2.26E+05 3.32E-04 |1.47E-09 |1.40E+05 3.94E-04 [2.81E-09

7

8

9

2. 71E+05 7.08E-04 [2.62E-09 [2.01E+05 [3.08E-03  |1.53E-08

Antibody 1.72E+05 1.41E-03 [8.18E-09 [1.37E+05 [2.32E-03  [1.69E-08
Antibody 1.31E+05 6.70E-05  |5.14E-10 [8.58E+04 [1.33E-04  [1.55E-09
Antibody 3.04E+05 1.62E-04  |5.33E-10 [1.66E+05 4.42E-05 [2.66E-10
Antibody 11 |8.52E+04  [3.40E-05 [3.99E-10 [8.21E+04 <1.0E-07 [<1.0E-12

Antibody 12 [3.09E+05 2.32E-03  |7.49E-09 [2.58E+05 [2.91E-03  [1.13E-08

Antibody 25 |1.43E+05 <1.0E-07 [<1.0E-12 |1.24E+05 [<1.0E-07 [<1.0E-12
Antibody 27 [2.77E+05 1.59E-04 |5.74E-10 |6.79E+04 2.33E-03  [3.43E-08

Antibody 28 |1.56E+05 1.06E-03  |6.78E-09 [1.09E+05 |1.06E-03  [9.81E-09

Antibody 29 [8.19E+04 1.73E-03  2.11E-08 [8.82E+04 |1.77E-03  [2.00E-08
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KD
KD (cyno)
Antibody  |ken (1/Ms) |kdis (1/s) |(human) |Ken (1/Ms)[kdis (1/s) ™)
™M)

Antibody 30 [2.42E+04 2.79E-04 |1.15E-08 [3.50E+04 |7.30E-04 [2.09E-08

Antibody 37 [2.18E+05 8.32E-05 [3.82E-10 |1.77E+05 |1.19E-04 |6.72E-10

Antibody 39 [2.34E+05 5.84E-05 [2.50E-10 [1.91E+05 [8.02E-05 |4.19E-10

Antibody 41 [8.00E+04 1.10E-03  |1.38E-08 [9.64E+04 |1.88E-03  |1.95E-08

Antibody 43 |3.20E+05 6.36E-04  |1.99E-09 [2.68E+05 |1.04E-03  [3.88E-09

Antibody 19 and Antibody 7

[0589] FIGS. 11A-11H depict the characterization of Antibody 19 and Antibody 7. Antibody
19 and Antibody 7 both comprise the same human variable regions, while Antibody 19

comprises a rat Fc domain and Antibody 7 comprises a human IgG4 Fc domain.

[0590] FIG. 11A depicts a Western blot showing that Antibody 19 binds Protein S in the
Thrombin Sensitive Region (TSR) of Protein S. A full-length human Protein S protein (Reduced
(Red) and Non-reduced (NR)) and a thrombin-cleaved Protein S fragment (cleaved in the
Thrombin Sensitive Region (TSR), NR and Red) were used. By Western blot, Antibody 19
bound the full Protein S, but not the thrombin-cleaved Protein S, indicating that Antibody 19
binds at the TSR. Because no signal was observed with the reduced Protein S, the epitope for

this antibody is not a linear epitope.

[0591] Binding to the heavy chain of Protein S was determined using an ELISA based method.
Briefly, high binding ELISA plates were coated with recombinant heavy chain Protein S
expressed and purified from HEK293 cells. The “heavy chain” of Protein S represents a
fragment of Protein S spanning amino acids 42-296. The coated plate was blocked with 1%
casein solution. Then, buffer containing 1 pg/ml of antibody was applied to the well with buffer
containing 1 mM calcium chloride. For antibodies that bound this fragment of Protein S, it was
concluded that the epitope on Protein S for that antibody is between amino acids 42-296 of
Protein S. Table 11 below summarizes the results of the heavy chain binding assay for all

Antibodies. (antibodies that do bind this region have ODs greater than about 0.48 OD).
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Table 11
Antibody Binding to heavy chain (OD)
Antibody 13 1.63
Antibody 14 2.03
Antibody 15 1.78
Antibody 16 1.67
Antibody 18 0.60
Antibody 19 0.61
Antibody 20 1.54
Antibody 21 1.58
Antibody 23 0.10
Antibody 24 0.71
Antibody 31 0.13
Antibody 33 0.11
Antibody 34 0.16
Antibody 35 0.08
Antibody 36 0.08
Antibody 38 0.10
Antibody 40 0.11
Antibody 42 0.11
Antibody 44 0.48

PCT/US2021/030900

[0592] Calcium dependence of binding was determined using an ELISA based method.

Briefly, high binding ELISA plates were coated with human Protein S. Then, buffer containing
1 pg/ml of antibody was applied to the well with either buffer containing 1 mM EDTA or 1 mM

calcium chloride. If the level of binding of Protein S was reduced dramatically (greater than 85%

of the absorbance observed in the presence of calcium) when EDTA was added, it was

concluded that the binding was calcium-dependent. Table 12 summarizes the results of the

calcium dependence assay for all Antibodies.
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Table 12
Binding to Protein S in EDTA Binding to Protein S in CaCl2

(OD) (OD)
Antibody 13 0.48 1.77
Antibody 14 0.75 2.03
Antibody 15 0.07 1.86
Antibody 16 0.17 1.95
Antibody 18 0.10 1.96
Antibody 19 0.06 1.68
Antibody 20 0.26 1.93
Antibody 21 1.40 1.92
Antibody 23 0.26 0.57
Antibody 24 0.06 1.72
Antibody 31 0.63 1.03
Antibody 33 0.20 1.23
Antibody 34 0.06 0.51
Antibody 35 0.11 0.96
Antibody 36 0.03 0.60
Antibody 38 0.09 1.38
Antibody 40 0.11 0.51
Antibody 42 0.53 0.67
Antibody 44 0.89 1.17

[0593] FIGS. 11B-11D depict the results of an APC cofactor assay for Antibody 19 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using

human PRP, respectively.

[0594] FIGS.11E and 11F depict the results of a TFPI cofactor assay in human PRP using
Antibody 7 and controls, respectively. A rabbit polyclonal human Protein S antibody labeled

Dako was used as a positive control.

[0595] FIGS. 11G-11H depict the results of a PPP with APC assay performed with Antibody

7, and controls, respectively.
[0596] These results indicate that Antibody 19 and Antibody 7 are dual inhibitors.
Antibody 13 and Antibody 1

[0597] FIGS. 12A-12H depict the characterization of Antibody 13 and Antibody 1, antibodies
sharing the same human variable region, and are characterized as dual inhibitors.
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[0598] FIG. 12A depicts a Western blot showing that Antibody 13 does not bind to Protein S
in the TSR of Protein S. The Western blot was carried out as described for FIG. 11A. By
Western blot, Antibody 13 bound the full Protein S, the thrombin-cleaved Protein S, the reduced
Protein S, and the reduced thrombin-cleaved Protein S, indicating that Antibody 13 does not
bind Protein S at the TSR. Binding to reduced Protein S showed that the epitope for Antibody 13

is a linear epitope.

[0599] Binding to the heavy chain of Protein S was determined using an ELISA based method,
as described herein. Antibody 13 was determined to bind to the heavy chain of Protein S.
Calcium dependence was determined, also as described above, and Antibody 13 showed

calcium-independent binding.

[0600] FIGS. 12B-12D depict the results of an APC cofactor assay for Antibody 13 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using

human PRP, respectively.

[0601] FIGS. 12E and 12F depict the results of a TFPI cofactor assay in human PRP using
Antibody 1 and controls, respectively. A rabbit polyclonal human Protein S antibody labeled

Dako was used as a positive control.

[0602] FIGS. 12G-12H depict the results of the APC cofactor assay performed with Antibody

1, and controls, respectively.
[0603] These results indicate that Antibody 13 and Antibody 1 are dual inhibitors.
Antibody 14 and Antibody 2

[0604] FIGS. 13A-13H depict the characterization of Antibody 14 and Antibody 2, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0605] FIG. 13A depicts a Western blot showing that Antibody 14 does not bind Protein S in
the TSR of Protein S. The Western blot was carried out as described for FIG. 11A. By Western
blot, Antibody 14 bound the full Protein S and the thrombin-cleaved Protein S, but did not bind
the reduced Protein S, and the reduced thrombin-cleaved Protein S. These results indicate that
Antibody 14 does not bind Protein S at the TSR, and the lack of signal observed with the

reduced Protein S showed that the epitope for this antibody is not a linear epitope.
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[0606] Binding to the heavy chain of Protein S was determined using an ELISA based method,
as described herein. Antibody 14 was determined to bind to the heavy chain of Protein S.
Calcium dependence was determined, also as described above, and Antibody 14 showed binding

that was calcium-independent.

[0607] FIGS. 13B-13D depict the results of an APC cofactor assay for Antibody 14 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using
human PRP, respectively.

[0608] FIGS. 13E and 13F depict the results of a TFPI cofactor assay in human PRP using
Antibody 2 and controls, respectively. A rabbit polyclonal human Protein S antibody labeled

Dako was used as a positive control.

[0609] FIGS. 13G-13H depict the results of the APC cofactor assay performed with Antibody

2 and controls, respectively.
[0610] These results indicate that Antibody 14 and Antibody 2 are dual inhibitors.
Antibody 15 and Antibody 3

[0611] FIGS. 14A-14H depict the characterization of Antibody 15 and Antibody 3, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0612] FIG. 14A depicts a Western blot showing that Antibody 15 binds Protein S in the TSR
region of Protein S. The Western blot was carried out as described for FIG. 11A. By Western
blot, Antibody 15 bound the full Protein S and showed a small band for the thrombin-cleaved
Protein S, but did not bind the reduced Protein S, and the reduced thrombin-cleaved Protein S.
These results indicate that Antibody 15 binds Protein S at the TSR, and the lack of signal
observed with the reduced Protein S showed that the epitope for this antibody is not a linear

epitope.

[0613] Binding to the heavy chain of Protein S was determined using an ELISA based method,
as described above. Antibody 15 was determined to bind to the heavy chain of Protein S.
Calcium dependence was determined, also as described above, and Antibody 15 showed binding

that was calcium-dependent.
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[0614] FIGS. 14B-14D depict the results of an APC cofactor assay for Antibody 15 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using

human PRP, respectively.

[0615] FIGS. 14E and 14F depict the results of a TFPI cofactor assay in human PRP using
Antibody 3 and controls, respectively. A rabbit polyclonal human Protein S antibody labeled

Dako was used as a positive control.

[0616] FIGS. 14G-14H depict the results of the APC cofactor assay performed with Antibody

3 and controls, respectively.
[0617] These results indicate that Antibody 15 and Antibody 3 are dual inhibitors.
Antibody 16 and Antibody 4

[0618] FIGS. 15A-15H depict the characterization of Antibody 16 and Antibody 4, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0619] FIG. 15A depicts a Western blot showing that Antibody 16 binds Protein S in the Gla-
domain of Protein S. The Western blot was carried out as described for FIG. 11A. By Western
blot, Antibody 16 bound the full Protein S, the thrombin-cleaved Protein S, the reduced Protein
S, but did not bind the reduced thrombin-cleaved Protein S. These results indicate that Antibody
16 binds Protein S at the Gla-domain, and the signal observed with the reduced Protein S
showed that the epitope for this antibody is a linear epitope.

[0620] Binding to the heavy chain of Protein S was determined using an ELISA based method,
as described herein. Antibody 16 was determined to bind to the heavy chain of Protein S.
Calcium dependence was determined, also as described herein, and Antibody 16 showed binding

that was calcium-dependent.

[0621] FIGS. 15B-15D depict the results of an APC cofactor assay for Antibody 16 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using

human PRP, respectively.
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[0622] FIGS. 15E and 15F depict the results of a TFPI cofactor assay in human PRP using
Antibody 4 and controls, respectively. A rabbit polyclonal human Protein S antibody labeled

Dako was used as a positive control.

[0623] FIGS. 15G-15H depict the results of the APC cofactor assay performed with Antibody

4, and controls, respectively.
[0624] These results indicate that Antibody 16 and Antibody 4 are dual inhibitors.
Antibody 20 and Antibody 8

[0625] FIGS. 16A-16H depict the characterization of Antibody 20 and Antibody 8, antibodies

sharing the same human variable region, and are characterized as dual inhibitors.

[0626] FIG. 16A depicts a Western blot showing that Antibody 20 does not bind Protein S in
the TSR of Protein S. The Western blot was carried out as described for FIG. 11A. By Western
blot, Antibody 20 bound the full Protein S and the thrombin-cleaved Protein S, but did not bind
the reduced Protein S or the reduced thrombin-cleaved Protein S. These results indicate that
Antibody 20 does not bind Protein S at the TSR, and the lack of signal observed with the

reduced Protein S showed that the epitope for this antibody is not a linear epitope.

[0627] Binding to the heavy chain of Protein S was determined using an ELISA based method,
as described herein. Antibody 20 was determined to bind to the heavy chain of Protein S.
Calcium dependence was determined, also as described herein, and Antibody 20 showed binding

that was calcium-dependent.

[0628] FIGS. 16B-16D depict the results of an APC cofactor assay for Antibody 20 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using

human PRP, respectively.

[0629] FIGS. 16E and 16F depict the results of a TFPI cofactor assay in human PRP using
Antibody 8 and controls, respectively. A rabbit polyclonal human Protein S antibody labeled

Dako was used as a positive control.

[0630] FIGS. 16G-16H depict the results of the APC cofactor assay performed with Antibody

8 and controls, respectively.

152



WO 2021/226243 PCT/US2021/030900

[0631] These results indicate that Antibody 20 and Antibody 8 are dual inhibitors.
Antibody 21 and Antibody 9

[0632] FIGS. 17A-17H depict the characterization of Antibody 21 and Antibody 9, antibodies

sharing the same human variable region, and are characterized as APC cofactor inhibitors.

[0633] FIG. 17A depicts a Western blot showing that Antibody 21 does not bind Protein S in
the TSR of Protein S. The Western blot was carried out as described for FIG. 11A. By Western
blot, Antibody 21 bound the full Protein S and the thrombin-cleaved Protein S, but did not bind
the reduced Protein S or the reduced thrombin-cleaved Protein S. These results indicate that
Antibody 21 does not bind Protein S at the TSR, and the lack of signal observed with the

reduced Protein S showed that the epitope for this antibody is not a linear epitope.

[0634] Binding to the heavy chain of Protein S was determined using an ELISA based method,
as described herein. Antibody 21 was determined to bind to the heavy chain of Protein S.
Calcium dependence was determined, also as described herein, and Antibody 21 showed binding

that was calcium-independent.

[0635] FIGS. 17B-17D depict the results of an APC cofactor assay for Antibody 21 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using
human PRP, respectively.

[0636] FIGS. 17E and 17F depict the results of a TFPI cofactor assay in human PRP using
Antibody 9 and controls, respectively. A rabbit polyclonal human Protein S antibody labeled

Dako was used as a positive control.

[0637] FIGS. 17G-17H depict the results of the APC cofactor assay performed with Antibody

9 and controls, respectively.

[0638] These results indicate that Antibody 21 and Antibody 9 are APC cofactor inhibitors.
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Antibody 23 and Antibody 11

[0639] FIGS. 18A-18G depict the characterization of Antibody 23 and Antibody 11,
antibodies sharing the same human variable region, and are characterized as TFPI cofactor

inhibitors.

[0640] Binding to the heavy chain of Protein S was determined using an ELISA based method,
as described herein. Antibody 23 was determined to not bind to the heavy chain of Protein S.
Calcium dependence was determined, also as described herein, and Antibody 23 showed binding

that was calcium-independent.

[0641] FIGS. 18A-18C depict the results of a APC cofactor assay for Antibody 23 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using

human PRP, respectively.

[0642] FIGS. 18D and 18E depict the results of a TFPI cofactor assay in human PRP using

Antibody 11 and controls, respectively.

[0643] FIGS. 18F and 180G depict the results of a APC cofactor assay with Antibody 11 and

controls, respectively.
[0644] These results indicate that Antibody 23 and Antibody 11 are TFPI cofactor inhibitors.
Antibody 24 and Antibody 12

[0645] FIGS. 19A-19H depict the characterization of Antibody 24 and Antibody 12,

antibodies sharing the same human variable region, and are characterized as dual inhibitors.

[0646] FIG. 191A depicts a Western blot showing that Antibody 24 binds Protein S in the
TSR of Protein S. The Western blot was carried out as described for FIG. 11A. By Western blot,
Antibody 24 bound the full Protein S but did not bind the thrombin-cleaved Protein S. Antibody
24 did not bind the reduced Protein S or the reduced thrombin-cleaved Protein S. These results
indicate that Antibody 24 binds Protein S at the TSR, and the lack of signal observed with the

reduced Protein S showed that the epitope for this antibody is not a linear epitope.
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[0647] Binding to the heavy chain of Protein S was determined using an ELISA based method,
as described herein. Antibody 24 was determined to bind to the heavy chain of Protein S.
Calcium dependence was determined, also as described herein, and Antibody 24 showed binding

that was calcium-dependent.

[0648] FIGS. 19B-19D depict the results of a APC cofactor assay for Antibody 24 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using
human PRP, respectively.

[0649] FIGS. 19E and 19F depict the results of a TFPI cofactor assay in human PRP using
Antibody 12 and controls, respectively.

[0650] FIGS. 19G and 19H depict the results of a APC cofactor assay with Antibody 12 and

controls, respectively.
[0651] These results indicate that Antibody 24 and Antibody 12 are dual inhibitors.
Antibody 18 and Antibody 6

[0652] FIGS. 20A-20H depict the characterization of Antibody 18 and Antibody 6, antibodies

sharing the same human variable region, and are characterized as APC cofactor inhibitors.

[0653] FIG. 20A depicts a Western blot showing that Antibody 18 does not bind Protein S in
the TSR of Protein S. The Western blot was carried out as described for FIG. 20A. By Western
blot, Antibody 18 bound the full Protein S and the thrombin-cleaved Protein S, but did not bind
the reduced Protein S or the reduced thrombin-cleaved Protein S. These results indicate that
Antibody 18 does not bind Protein S at the TSR, and the lack of signal observed with the

reduced Protein S showed that the epitope for this antibody is not a linear epitope.

[0654] Binding to the heavy chain of Protein S was determined using an ELISA based method,
as described herein. Antibody 18 was determined to bind to the heavy chain of Protein S.
Calcium dependence was determined, also as described herein, and Antibody 18 showed binding

that was calcium-dependent.
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[0655] FIGS. 20B-20D depict the results of a APC cofactor assay for Antibody 18 using
Protein S deficient human PPP, cynomolgus monkey PPP, and a TFPI cofactor assay using

human PRP, respectively.

[0656] FIGS. 20E and 20F depict the results of a TFPI cofactor assay in human PRP using

Antibody 6 and controls, respectively.

[0657] FIGS. 20G and 20H depict the results of a APC cofactor assay with Antibody 6 and

controls, respectively.
[0658] These results indicate that Antibody 18 and Antibody 6 are APC cofactor inhibitors.

[0659] A summary of the characterizations exemplified above is presented in Table 13 below.

Table 13
Human Antibody: Rat Antibody: Protein S Inhibitor Type
Corresponding Protein S Antibody with Rat Fe
Antibody with Human Fc
Antibody 1 Antibody 13 Dual
Antibody 2 Antibody 14 Dual
Antibody 3 Antibody 15 Dual
Antibody 4 Antibody 16 Dual
Antibody 6 Antibody 18 APC cofactor
Antibody 7 Antibody 19 Dual
Antibody 8 Antibody 20 Dual
Antibody 9 Antibody 21 APC cofactor
Antibody 11 Antibody 23 TFPI cofactor
Antibody 12 Antibody 24 Dual

Example 4: Thrombin Generation Improvement in Plasma Samples from Patients with

Various Factor Deficiencies and von Willebrand Disease

[0660] FIGS. 21A-21G depict enhanced thrombin generation when Antibody 15 is added to
various samples of congenital factor deficient plasma containing soluble thrombomodulin, a
cofactor of thrombin that is involved in conversion of thrombin to an anti-coagulant enzyme.
Plasma samples were taken from patients having various factor deficiencies and conditions:
Factor VII, Factor VIII, Factor IX, or Factor XI deficiencies, and von Willebrand disease (VWD)
type 1, 2, or 3.
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[0661] FIG. 21A depicts soluble tissue factor added to congenital Factor VII deficient plasma
in the presence or absence of 40 nM soluble thrombomodulin. The level of thrombin generated is
measured over time. When Antibody 15 is added to the deficient plasma containing
thrombomodulin, increased thrombin was observed. FIGS. 21B-21G depict data generated from
experiments performed in a similar manner, but using congenital Factor VIII deficient plasma,
congenital Factor IX deficient plasma, congenital Factor XI deficient plasma, vWD type 1
plasma, vWD type 2B plasma or vVWD type 3 plasma, respectively. These results show that the
tested antibodies were able to promote thrombin generation in samples having a factor

deficiency or vWD disease.

Example 5: Activity of Protein S Antibodies Post-Treatment in Cynomolgus Monkeys

Using D-Dimer as a Marker

[0662] FIGS. 22A and 22B depict D-dimer levels observed in cynomolgus monkeys treated
with 1 mg/kg or 3 mg/kg, respectively, of Antibody 1. At varying times post-injection of the
antibody, blood was collected in sodium citrate tubes. Plasma samples were analyzed for the
presence of D-dimer, a fibrin degradation product which acts as a marker of coagulation.
Increases in the levels of D-dimer indicated that the tested antibodies activate the coagulation
cascade and remain active in vivo for a period of time after treatment. FIG. 22A shows that
treatment with 1 mg/kg of Antibody 1 showed activity for approximately 70 hours after
treatment, and FIG. 22B shows that treatment with 3 mg/kg of Antibody 1 showed activity for

approximately 105-110 hours after treatment.
Example 6: Restoration of Fibrin Deposition by Protein S Antibodies

[0663] FIGS 23A-23C depict the level of fibrin deposited onto collagen spots in a microfluidic
system. Certain coagulation factor deficiencies can cause fibrin deposition to be at levels lower
than that of subjects not having a factor deficiency. The microfluidic system can allow

measurement of coagulation occurring during flow of blood.

[0664] Normal human blood, from a patient without any factor deficiencies, was untreated or
treated with Factor VIII (FVIII) neutralizing antibody. This was then passed over collagen spots
in a microfluidic system. Strong fibrin deposition was observed in untreated blood, but not in

treated blood. When Antibodies 1, 3 and 7 were added to the treated blood, fibrin deposition was
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restored in a dose dependent manner. These results show that in blood neutralized with FVIII
antibody, the Protein S antibodies disclosed herein may be used for restoration of fibrin

formation or deposition, which may serve as a desired marker for coagulation activity.
Example 7: Binding of Protein S Antibodies to the Protein S-C4BP Complex

[0665] The Octet assay was used to determine the capability of the Protein S antibodies
provided herein to bind to Protein S either alone, or when complexed to C4BP. A summary of
the binding to Protein S or the Protein S-C4BP complex is provided in Table 14. Table 14
presents an X where a tested antibody was able to bind to either the Protein S-C4BP Complex,

and/or the Protein S alone. A dash indicates that the binding did not occur.

[0666] Using the Octet System (Sartorius), the binding of each antibody to both Protein S and
Protein S in complex with C4BP was determined. It had previously been determined that the
C4BP preparation from Complement Technologies contains Protein S precomplexed to human
C4BP. Therefore, this preparation represented the Protein S-C4BP complex and plasma purified
Protein S from Haematologic Technologies was used as the source of free Protein S. The human
Fc antibodies were immobilized onto anti-human Fc capture probes by placing the probes into
10 pg/ml antibody solution in 10 mg/ml bovine serum albumin, 20 mM Tris pH 7.0, 150 mM
NaCl, and 4 mM calcium chloride. Then the bound antibodies were placed into solutions
containing either 75 ug/ml Protein S or 100 pg/ml C4BP (C4BP-Protein S complex). With
antibodies that do not bind Protein S in complex with C4BP, no binding is observed. With
antibodies that bind Protein S in free form or in complex with C4BP, an association is observed

under both conditions. All antibodies tested bound free Protein S, as depicted in Table 14.

Table 14

ﬁ::::ll;(;di; cWith glonn(:g:f Xto ProS-C4BP Binding to ProS
Antibody 1 X

Antibody 2 X X

Antibody 3 X X

Antibody 4 X X

Antibody 6 X X

Antibody 7 X X
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Antibody with Binding to ProS-C4BP
Human Fc Complex

Antibody 8 X
Antibody 9 X
Antibody 11
Antibody 12
Antibody 25
Antibody 27
Antibody 28
Antibody 29 -
Antibody 30 -
Antibody 37 -
Antibody 39 -
Antibody 41 -
Antibody 43 X

Binding to ProS

>

ES
NI I

Example 8: Effects of Protein S Antibodies on Fibrin Deposition

[0667] These experiments were carried out as follows. Bioflux 1000z 48-well high shear
microfluidics plates (0-200 dynes/cm2) employed in the experiments were purchased from
Bioflux. The device has the #1.5 borosilicate glass coverslip which forms the floor of the
microfluidic channel engineer to facilitate the coated of collagen. Collagen type 1 was purchase
from Chrono-Par collagen (chrono-Log Corp, Havertown, PA). Collagen was perfused from the
wells at room temperature and incubated for 1 hour. Precoated plates with collagen type 1 were
rinsed with PBS and channels were blocked with 0.5% (v/v) BSA for 10 min in PBS prior to the
addition of the labeled blood to the wells. Sodium citrate anti-coagulated whole human blood
(ALLCells, Oakland, CA) was used within 4-8h of collection. Whole blood was incubated for 1
hour with 100 pg/mL Sheep anti-Human Factor VIII (Haematologic Technologies, Essex, VT).
The antibodies were added and incubated with whole blood. Fibrinogen from human plasma,
Alexa Fluor 546 (Invitrogen, Carlsbad, CA) was added at a final concentration of 50 ug/mL
prior to biological experiments. Whole blood was added to the input wells and perfused at 30
dyn/cm2 using the BioFlux Controller and software. The samples were illuminated for no more
than 30 ms for each capture. The BioFlux software imaging module was used to control the
image acquisition settings and to process the fluorescence intensity measurements. Fluorescent

micrographs were captured with the blood under flow using an inverted microscope (ZEISS
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Axio Observer 7) and sCMOS Camera. Images were timelapse recorded using the BioFlux 1000

imaging system (Fluxion Biosciences). Data was processed using BioFlux Montage Software.

[0668] FIGS. 25A-25B depict the level of fibrin deposition resulting from the Protein S
antibodies added to whole blood treated with Factor VIII neutralizing antibodies. This
experiment tests the ability of the Protein S antibodies to restore or increase fibrin deposition in
an in vitro microfluidic Hemophilia A model. Whole blood was treated with Factor VIII
antibody to decrease fibrin deposition. FIG. 25A depicts the effects of Antibodies 12, and 3, and
a control on fibrin deposition in anti-FVIII treated human plasma, and FIG. 25B depicts the
effects of Antibodies 1 and 6 and a control on fibrin deposition in anti-FVIII treated human
plasma. These results demonstrate that the Protein S antibodies 12, 3, 1 and 6 could restore or

increase fibrin deposition in an in vitro microfluidic Hemophilia A model.

Example 9: Effect of Protein S Antibodies in an in vitro Microfluidics Hemophilia A
Bleeding Model

[0669] These experiments were carried out using a fully endothelialized microfluidic system
that was coupled to a microengineered pneumatic valve that mimics vascular damage (Sakurai,
et al. Nature Communications 2018). Briefly, whole blood collected from healthy volunteers
were treated with a sheep anti-human FVIII antibody to mimic whole blood from a hemophilia
A patient. After treatment, the whole blood was perfused into the microfluidics system at which
time an “injury” was introduced using the pneumatic valve. The localization of both platelets
and fibrin at the site of “injury” was monitored and the time to cessation of “bleeding” was

measured.

[0670] FIGS. 26A-26B depict the effects of Protein S antibodies in an in vifro microfluidics
Hemophilia A bleeding model, measured by microfluidics experiments. These experiments were
performed to measure the time of various Protein S antibodies to stop bleeding, and to determine
the extent to which these antibodies induced fibrin deposition, respectively, in a
microengineered, vascularized Hemophilia A bleeding model. The tested antibodies were
Antibodies 6, 3, and 1. These results demonstrate that the antibodies were able to restore or

increase fibrin deposition in a Hemophilia A bleeding model and therefore stop bleeding.
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Example 10: Effect of Protein S Antibodies on Thrombin Generation

[0671] These experiments were carried out as follows. The Thrombin Generation Assay
(TGA) was performed using a Thermo Fluoroskan Ascent Microplate Fluorometer and
Thrombinoscope software. The PPP low reagent (Diagnostica Stago) was used in this
experiment. Briefly, plasma from von Willebrand diseased patients was mixed with increasing
levels of Protein S antibodies and incubated at room temperature. Then soluble human
thrombomodulin was added prior to initiation of the reaction. To start the reaction, PPP low
reagent was added along with calcium and the thrombin substrate. The levels of thrombin were

then monitored.

[0672] FIGS. 27A-27F depict various results of enhanced dose-dependent thrombin generation
when Protein S antibodies were added to plasma obtained from patients with various types of
von Willebrand disease, with thrombomodulin added. These results demonstrate that the Protein
S antibodies could effectively increase thrombin generation in a dose-dependent manner, and
that different Protein S antibodies were more efficacious for different types of von Willebrand
disease. Generally, the tested antibodies were more effective at increasing thrombin generation
for Type 1 than Types 2A, 2B, and 3.

[0673] FIGS. 27A-27B depict enhanced dose-dependent thrombin generation when Antibodies
1 and 2 were added to plasma obtained from patients with various types of von Willebrand
disease. FIGS. 27C-27D depict enhanced dose-dependent thrombin generation when Antibodies
6 and 7 were added to plasma obtained from patients with various types of von Willebrand
disease, with thrombomodulin added. FIGS. 27E-27F depict enhanced dose-dependent thrombin
generation when Antibodies 12 and 29 were added to plasma obtained from patients with various

types of von Willebrand disease, with thrombomodulin added.

Example 11: APC Cofactor Assay in Cynomolgus Monkeys with Subcutaneous and

Intravenous Injection

[0674] The APC cofactor assay was performed using a Thermo Fluoroskan Ascent Microplate
Fluorometer and Thrombinoscope software. The PPP reagent (Diagnostica Stago) was used in
this experiment. Briefly, cynomolgus monkey plasma was mixed with PPP reagent and 5 pg/ml

of activated Protein C along with calcium and substrate and the levels of thrombin generation
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was monitored over 1 hour. The PK assay was performed by incubating diluted cynomolgus
monkey plasma onto plates immobilized with human Protein S. The plates used were MSD 96-
well plates. 30 ul of 2 pg/ml plasma purified Protein S in Tris buffer containing calcium was
used to coat the plate overnight. After blocking, the wells were incubated with samples,
standards and QCs. 25 ul per well of 2 pug/ml sulfo-tagged goat anti-human IgG, monkey ads
and incubated at room temperature for 1 hr. After washing, 150 pul of 1X MSD Read Buffer T in
water was added to each well and the plate was read on a MSD plate reader. The levels of D-
dimer were measured using the D-dimer assay kit from Diagnostica Stago following

manufacturer’s recommended protocol.

[0675] FIGS. 28A-28N depict the results of APC cofactor assays, PK assays, and D-dimer
assays for plasma samples collected after administration of Protein S antibodies into cynomolgus
monkeys at 3 mg/kg subcutaneously and intravenously. The APC cofactor assay was used to
measure the pharmacodynamic activity of the administered Protein S antibodies at the various
times. In addition, FIGS. 28 A-28N also show the levels of free antibody which was measured
using an ELISA assay. And finally, elevated D-dimer, which was used as a biomarker of Protein

S antibody induced coagulation activity, was observed in the monkeys and the data shown.

[0676] Specifically, FIGS. 28A-28B depict the levels of free antibody (left axis, filled circles)
and percent inhibition in an APC cofactor assay (right axis, filled triangles) when Antibody 1
was administered to cynomolgus monkeys at 3 mg/kg subcutaneously and intravenously,

respectively.

[0677] FIG. 28C depicts levels of D-dimer, as a marker of coagulation activity, measured over
time in cynomolgus monkeys injected with Antibody 1, subcutaneously (SC) and intravenously

(IV).

[0678] FIG. 28D depicts the levels of free antibody (left axis, filled squares) and percent
inhibition in an APC cofactor assay (right axis, filled circles) when Antibody 3 was administered

to cynomolgus monkeys at 3 mg/kg subcutaneously.

[0679] FIG. 28E depicts levels of D-dimer, as a marker of coagulation activity, measured over

time in cynomolgus monkeys injected with Antibody 3.
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[0680] FIGS. 28F-28G depict the levels of free antibody (left axis, filled squares) and percent
inhibition in an APC cofactor assay (right axis, filled triangles) when Antibody 6 was
administered to cynomolgus monkeys at 3 mg/kg subcutaneously and intravenously,

respectively.

[0681] FIG. 28H depicts levels of D-dimer, as a marker of coagulation activity, measured over

time in cynomolgus monkeys injected with Antibody 6.

[0682] FIGS. 281-28] depict the levels of free antibody (left axis, filled circles) and percent
inhibition in an APC cofactor assay (right axis, filled triangles) when Antibody 12 was
administered to cynomolgus monkeys at 3 mg/kg subcutaneously and intravenously,

respectively.

[0683] FIG. 28K depicts levels of D-dimer, as a marker of coagulation activity, measured over

time in cynomolgus monkeys injected with Antibody 12.

[0684] FIGS. 28L-28M depict the levels of free antibody (left axis, filled squares) and percent
inhibition in an APC cofactor assay (right axis, filled triangles) when Antibody 29 was
administered to cynomolgus monkeys at 3 mg/kg subcutaneously and intravenously,

respectively.

[0685] FIG. 28N depicts levels of D-dimer, as a marker of coagulation activity, measured over

time in cynomolgus monkeys injected with Antibody 29.
Example 12: Effects of Protein S Antibodies on the Binding of Protein S to TFPI

[0686] The effect of the antibodies of the disclosure on the binding of Protein S to TFPI was

measured.

[0687] Using the Octet System (Sartorius), an assay to measure the binding of TFPI to Protein
S was developed. Briefly, the human Fc antibodies were immobilized onto anti-human Fc¢
capture probes by placing the probes into 10 ug/ml antibody solution in 10 mg/ml bovine serum
albumin, 20 mM Tris pH 7.0, 150 mM NacCl, and 4 mM calcium chloride. Then the bound
antibodies were placed into a solution containing 10 pg/ml human Protein S followed by a 10

pg/ml solution containing human TFPI. Finally, the probe was placed into a buffer solution
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(wash) to observe the dissociation of TFPI from Protein S. The kinetics of association and

dissociation of TFPI to Protein S were measured.

[0688] FIG. 31 depicts the binding of human TFPI to Protein S after the binding of Protein S
to Antibody 2. These results demonstrate that Antibody 2 does not block the binding of TFPI to

Protein S.

Example 13: Full-length and Fab Fragments of Protein S Antibodies in APC Cofactor
Assays

[0689] FIGS. 30A-30B depict similar dose-titration curves resulting from a full-length
antibody or a Fab fragment of the same antibody in an APC cofactor assay. FIG. 30A shows the
results using the full-length and Fab fragment of Antibody 15, and FIG. 30B shows the results
using the full-length and Fab fragment of Antibody 16. These results demonstrate that both the
full-length and the Fab fragments of the antibodies tested gave similar results in the APC

cofactor assay.
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